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SECTION 1 

INTRODUCTION 

This report is being submitted in compliance with Section II-Tank 
Systems of the Hazardous Waste Management RCRA Permit for the AT&T 
Bell Laboratories-Indian Hill Facility (LPC# 0438050004, 
ILD680608314, Permit Log No. 107) and presents the information 
required in Attachment B of the permit. The Concentrated Waste 
Storage Tank system (CWSTS) was constructed based on plans and 
specifications prepared by Camp Dresser & McKee Inc. (CDM) in 
Chicago, Illinois and submitted to AT&T Bell Laboratories in 
January 1990. This report presents documentation and a 
certification statement necessary to demonstrate that the 
construction was conducted in accordance with the approved plans 
and specifications. 

This report contains five sections as described below: 

INTRODUCTION - This section presents the scope and purpose of the 
project. 

DESCRIPTION OF CONSTRUCTION - This section presents a description 
of construction activities associated with renovation of the CWSTS. 

CWSTS MODIFICATIONS This section presents a description of 
deviations from the original plans and specifications. 

CWSTS TESTS This section presents 
conducted to verify that the renovated 
will operate as required by the 
specifications. 

a description of tests 
CWSTS was constructed and 
Permit and plans and 

CERTIFICATION This section presents the documentation that 
certifies that the renovated CWSTS was constructed and will operate 
as required by the Permit and plans and specifications. 

1.1 FACILITY DESCRIPTION 

The AT&T Bell Laboratories Indian Hill Facility (AT&T) is located 
within the Office, Research and Light Industry; and Research and 
Development zoning areas of Naperville, DuPage County, Illinois 
(Figure 1-1). The facility occupies approximately 195 acres and 
consists of a main building, which includes modular buildings, a 
service building, a vaulted CWST, containerized waste storage 
building, and a stormwater detention basin (Figure 1-2) ·. 
Surrounding land use include residential developments, forest 
preserves, and commercial and industrial uses. 
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The AT&T facility is engaged in communications-related research and 
development as a primary activity. Additional activities include 
both office support and service functions. The facility currently 
employs approximately 4,100 personnel. 

1.2 CWSTS DESCRIPTION 

The CWSTS is used to collect and store wastewater generated during 
printed circuit (PC) board fabrication in the PC Shop and from the Thin Films Coating Laboratory. The major volume of waste managed by the CWSTS met the RCRA definition of corrosity when introduced 
into the system. However, through dilution and neutralization, the contents of the CWST exhibit the characteristics of an Illinois 
special waste. By volume, most of the corrosive waste discharged 
into the CWST is spent caustic developer baths, spent acid ethchant, spent ammonia etchant, electroless copper baths, acid 
baths, and rinse water from the PC Shop. 

1.2.1 Existing CWSTS 

The existing CWSTS consists of two separate waste lines (Figure 1-3). A 4-inch single-wall polypropylene pipeline conveying waste, 
v1a a gravity feed system, from the Section 2 Thin Films Coating 
Laboratory and PC Shop to the CWST. A non-operational waste line, also a 4-inch single-wall polypropylene pipeline, conveyed similar 
waste from a now defunct laboratory in Section 6 to the CWST. The 
existing CWST is a single-wall 6, ooo gallon steel tank with interior and exterior protective coatings. The vault is 
constructed of high density concrete with 12-inch walls and floors. 
The vault floor is sloped where leakage can be collected. The vault is equipped with a sump, emergency shower, and stairwell. 

1.2.2 Renovated CWSTS 

The renovated CWSTS consists of a 6, 000 gallon two compartment 
double-wall steel tank with an interior chemical resistant coating, a rehabilitated CWST vault, two double-wall polypropylene waste 
lines, a leak detection system, and a concrete trench that contains the double-wall waste lines. The waste lines originate in the 
Section 2 Thin Films Coating Laboratory and the PC Shop (Figure 1-
3). The renovated CWSTS allows for waste segregation with a 4 x 8 
inch double-wall polypropylene pipe (main waste line) conveying PC 
Shop waste, via a gravity feed system, to the 4, 000 gallon 
compartment of the new CWST. A 3 x 6 inch double-wall 
polypropylene pipe (copper waste line), also via a gravity feed 
system, conveys the recoverable copper waste from the Thin Films 
coating Laboratory to the 2,000 gallon compartment of the new CWST. 
Renovation of the CWSTS also included decontaminating, removing, and disposing of the existing CWSTS. 
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SECTION 2 

DESCRIPTION OF CONSTRUCTION 

This section presents a description of construction activities 
involved in renovation of the CWSTS at the AT&T facility. 
Construction activities were conducted by the General Construction 
Contractor (GCC) Amazing Construction Company, Inc. and its 
subcontractors based on plans and specifications prepared by CDM 
and submitted to AT&T in January 1990. The major construction 
tasks include: 

• Waste line containment trench construction in the PC Shop 
and Mechanical Room No. 2. 

• Installation of a new curbed concrete floor in the PC 
Shop. 

• Installation of the new CWSTS. 

• Rehabilitation of the existing concrete vault. 

All construction activities performed by the GCC and its 
subcontractors were completed within an eight month period from 3 
April to 15 December 1990. Photographic documentation of 
construction activities is provided in Appendix A. As-built 
drawings are also provided in the report and referenced by drawing 
number as necessary throughout this report. 

2.1 WASTE LINE CONTAINMENT TRENCH CONSTRUCTION 

Concrete trenches were constructed in the PC Shop and Mechanical 
Room No. 2. Flooring was cut and materials were excavated to the 
appropriate depths as outlined in the plans and specifications. 
The waste line containment trench in the PC Shop begins outside the 
service core that contained the riser servicing the Thin Films 
Coating Laboratory, and extends to a utility tunnel below 
Mechanical Room No. 2. The Mechanical Room No. 2 waste line 
containment trench extends from the utility tunnel for 
approximately 62 feet north and then west for approximately 44 
feet. See Drawings S-2 and M-2 for waste line containment layout. 
All material, equipment, and workmanship were in accordance with 
sections 02200 and 03300 of the specifications, except for 
deviations from the specifications discussed in Section 3. 

2.2 CURBED CONCRETE FLOOR IN PC SHOP 

A new curbed concrete floor with seamless flooring was installed in 
the PC Shop (see Drawings s-1 and M-4 for PC shop floor detail). 
The surface of the new concrete floor was acid etched with 10% 
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muriatic acid to remove any bond inhibiting material and any other foreign matter. The seamless flooring was applied to the concrete to a 70-120 mils dry film thickness including scrim fabric reinforcing (see Appendix B for information on seamless flooring) . To achieve a slip-proof texture, silica sand was applied to the wet coating and a final light coating was applied to achieve the 
required texture. The new concrete floor was installed in accordance with applicable parts of sections 03300 and 09727 of the specifications except for deviations from the specifications discussed in Section 3. 

2.3 INSTALLATION OF CWSTS 

The new CWSTS consisted of double-wall polypropylene piping, a 6,000 gallon two compartment double-wall steel storage tank with chemical resistant coating, and a leak detection system. 

2.3.1 Single and Double-Wall Polypropylene Piping 

The double-wall polypropylene piping system including fittings, restraint couplings, and support devices, was installed from the Thin Films Coating Laboratory to the new CWST (see Drawing M-1). The piping system consisted of a 4 x 8 inch double-wall polypropylene pipe (main waste line) , a 3 x 6 inch double-wall polypropylene pipe (copper waste line), 2-inch single-wall polypropylene vent piping, and equipment connections to the system. 

The main waste line begins in the service core outside the Thin Films Coating Laboratory on the third floor of Section 2. A 2 x 4 inch double wall polypropylene pipe connects to a (3 x 2) x (4 x 6) inch reducer from the Thin Films Coating Laboratory at the second floor of the service core. The 3 x 6 inch double-wall polypropylene pipe passes through the first floor service core and enters the PC Shop where it is connected with a (4 x 3) x (8 x 6) inch reducer to 4 x 8 inch double-wall polypropylene pipe. See Drawing M-3 for floor drain, laterals, and vent pipe connections. 

The copper waste line is connected to PC Shop equipment via a 2 inch single-wall polypropylene piping system in the PC Shop. The copper waste line parallels the main waste line through the PC Shop, utility tunnel, and Mechanical Room No. 2 waste line containment trench to the new CWST. See Drawing No. M-4 for details concerning vent piping, laterals, and valve connections. 

The single and double-wall polypropylene piping system was installed in accordance with applicable parts of sections 15073, 02200, 11312, 13600, 13215, 15100, and 15140 of the specifications 
except for deviations from specifications discussed in Section 3. See Section 4 for details concerning testing of the waste piping system. Product information on the polypropylene piping is presented in Appendix c. The pipe warranty is included in 
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Appendix D and the installer's certification is provided in Appendix E. 

2.3.2 CWST and Lining 

Installation of the CWST included all flanged fittings and vent piping for the new CWST and piping system. The CWST shop drawings 
are provided in Appendix F. The new CWST was lowered into the rehabilitated concrete vault and was bolted to the vault foundation. See Drawing No. M-5 for piping and foundation detail. The new CWST was installed in accordance to applicable parts of Sections 13215, 02050, 13600, and 15073 of the specifications, except for deviations from the specifications discussed in Section 
3. The CWST warranty and weld inspection and certification is provided in Appendix G. See Section 4.1 for details concerning the application and testing of the CWST interior coating. 

2.3.3 Leak Detection System 

A TraceTek Leak Detection and Location System (TraceTek) was installed in the double-wall polypropylene piping system and CWST. The TraceTek system consisted of a zone leak detection sensor cable, an electronic alarm and locating module, a graphic display map of the leak detection system, and all auxiliary fittings, cable anchoring and appurtenances required to detect and locate the 
leakage of water, acids, and alkalies from the inner pipe of the double-wall polypropylene pipe and CWST. The TraceTek system drawings are provided in Appendix H. The TraceTek was installed in accordance with the manufacturer's instructions and section 13600 of the specifications except for deviations .from the original layout of the TraceTek cable as discussed in Section 3. The TraceTek warranty and cable and panel information is provided in Appendices I and J, respectively. 

2.4 REHABILITATION OF THE EXISTING CONCRETE VAULT 

Rehabilitation of the existing concrete vault involved installation of new backwash, vent, fill drain, and sump piping, new pre-cast concrete roof slabs, new concrete riser for the new vent hatch, pipe penetrations, and water-proofing. See Drawing M-5 for 
concrete vault details. Water-proofing membrane was applied to the edge of the concrete vault prior to pre-cast concrete roof slab 
installation. Water-proofing was applied to the vault from 18 
inches below grade to the top of the vault, over the pre-cast 
concrete roof, and around slab protrusions. Rehabilitation of the 
concrete vault was performed in accordance to applicable sections 
of the specifications except for deviations from the specifications 
discussed in section 3. 
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SECTION 3 

SYSTEM MODIFICATIONS 

This section presents a description of CWSTS modifications or 
deviations from the approved plans and specifications. The 
modifications are discussed in the order of appearance on the as
built drawings provided in this report and are presented in two 
categories: 

• Non-substantive modifications to the CWSTS. 
• Substantive modifications to the CWSTS. 

Non-substantive modifications are deviations bearing no direct 
affect on the operation of the CWSTS. Substantive modifications 
are deviations affecting the operation of the CWSTS that require a 
discussion to justify the deviation from the specifications. 

3.1 NON-SUBSTANTIVE CWSTS MODIFICATIONS 

Based upon the 
discussion is 
modifications. 
modifications are 

number and the degree of 
not present on the 

Several examples of 
provided below: 

affect on the CWSTS, a 
non-substantive CWSTS 
non-substantive CWSTS 

• Revised dimensions of sawcuts for trenches in Mechanical 
Room No. 2 (Drawing S-1). 

• Added removability to one precast waste line containment 
trench panel (Drawing S-2). 

• Revised direction of waste line clean-outs in the waste 
line containment trench (Drawing M-1). 

• Revised routing of existing CWST piping (Drawing M-2). 

• Revised floor drain detail in PC Shop (Drawing M-3) . 

• Clarified backfill material and added geotextile fabric 
{Drawing M-4). 

• Revised pre-cast vault covers and manhole risers (Drawing 
M-5). 

3.2 SUBSTANTIVE CWSTS MODIFICATIONS 

The modifications presented below are deviations considered by the 
certifying licensed Illinois Professional Engineer to be deviations 
from the approved plans and specifications that require an 
explanation. The deviations are listed and discussed in the same 
sequence to the as-built drawings. 
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• Revised PC Shop slab material from polymer concrete to 
pyrament (Drawing S-1). 

SikaTop 122 polymer concrete was originally specified for the new 
PC Shop floor. However, after repeated attempts, AT&T was unable 
to obtain verification of compatibility with the CWSTS waste. The 
pyrament concrete, however, met all compatibility requirements, 
shorter curing time, and the concrete was more economical than the 
SikaTop 122. In an effort to install the new floor within an 
acceptable timeframe, AT&T used the pyrament product. 

• Eliminated coating on waste line containment trench floor 
and walls (Drawing S-2). 

Section 09723 of the specifications required the trench floor and 
walls be coated with a seamless epoxy coating. The CWSTS has 
double-wall polypropylene piping, a TraceTek leak detection system, 
and concrete trenches to contain or detect a release. Therefore, 
trench liner would be a duplication of effort in a system already 
equipped with secondary containment and a leak detection system. 

• Eliminated piping from developer to 4 x 8 inch double
wall polypropylene piping in tunnel (Drawings M-1, M-2, 
M-3, and M-4). 

The piping from the developer to the main waste line was eliminated 
based upon the waste generated by the developers. A review of the 
Material Safety Data Sheets (MSDS) indicated that the developer 
waste could be discharged and vented via the sanitary sewer. As a 
result, the piping was eliminated and the vent piping and single 
wall polypropylene piping was revised to discharge to the sanitary 
sewer line. See Appendix K for MSDS sheets and justification 
memorandum. 

• Add laterals for future piping and/or equipment 
connections (Drawing M-3). 

Laterals were added for future connections to the main waste line 
in the service core outside the Thin Films Coating Laboratory, the 
service core on the second floor, and the service core outside the 
PC Shop. AT&T will meet all notification requirements of the RCRA 
Part B Permit prior to any future connections to the CWSTS. 

• Revised leak detection cables to CWST (Drawing M-5). 

The TraceTek leak detection cable was originally specified to enter 
the interstitial space of each CWST compartment via a one-inch 
single-wall polypropylene pipe from the CWST fitting to a double
wall vent fitting of the waste lines. The TraceTek sensor cable was 
revised to enter the interstitial space at each end of the new 
CWST. The revisions will prevent moisture from the CWST waste 
compartments contacting the sensor cable and set off the alarm. If 
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the revision was not made, the TraceTek cable system could always 
be in alarm mode. 

• CWST interior coating revised to Lenkote 40 mil thickness 
(Drawing M-5) . 

The original CWST coating, upon review of the CWSTS waste material, 
was deemed unacceptable by the CWST manufacturer (A&S Welding). 
See Appendix L for CWSTS waste submittal to A&S Welding. The 
coating was only applicable for short time durations; therefore, 
A&S Welding would not warranty the CWST. See Appendix M for A&S 
Welding warranty information. A&S Welding recommended Lenkote 40 
which is applied by Industrial Coatings Company. The Lenkote 40 
product is chemical resistive to the CWSTS waste and was 
substituted for the original coating. Information on the Lenkote 
40 coating is provided in Appendix N. 

• Revised buoyancy straps from four to two straps (Drawing 
M-5). 

The saddle and the new CWST are welded into one unit and bolted to 
the foundation of the concrete vault. The buoyancy straps were 
reduced to two due to redundancy in CWST restraint. 

The certifying licensed Illinois Professional Engineer has reviewed 
the above deviation from the original plans and specifications and 
it is his opinion that the deviations are acceptable. 
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SECTION 4 

CWSTS TESTS 

This section presents a description of tests performed on the 
CWSTS. Tests were performed in accordance to applicable sections 
of the specifications. Tests are listed and discussed below: 

• CWST Interior Coating Testing 
• TraceTek sensor Cable Test 
• Double-wall Polypropylene Piping Test 
• Soil Compaction and Concrete Tests 

4.1 CWST INTERIOR COATING TESTING 

On 9 August 1990, Reliable Linings and coating Company (RELIABLE) 
was subcontracted by AT&T to perform a holiday (leak) test on the 
CWST interior coating. To prevent any destruction of the coating, 
a wet sponge tester was used to check for holidays or leaks in the 
coating. According to RELIABLE, all inside walls of the nozzles 
showed holidays or leaks. The holiday areas were marked with 
orange marker. 

On 23 August 1990, Industrial Coating Company (INDUSTRIAL) recoated 
the CWST interior. A Tinker & Rasor Tester was used to check for 
holidays. 

On 2 4 August 19 9 0, Corrpro Coatings, Inc. ( CORRPRO) was 
subcontracted by AT&T to conduct holiday testing and non
destructive thickness inspections of the interior CWST coating. 
Thickness measurements indicated insufficient coating thickness at 
the following locations: 

• Bottom two nozzles of the north bulkhead of the 4,000-
gallon compartment. 

• North bulkhead of the 4,000-gallon compartment. 

• South bulkhead of the 2,000-gallon compartment. 

• Bottom of the stiffner on the south bulkhead of the 
2,000-gallon compartment. 

• Bottom two nozzles of the south bulkhead of the 2,000-
gallon compartment. 

On 4 and 11 September 1990, CORRPRO again found deficiencies in the 
coating thickness. From 24 to 26 September 1990, in the presence 
of the certifying licensed Illinois Professional Engineer's 
designated representative, CORRPRO and INDUSTRIAL remediated all 
holidays and coating thickness deficiencies in the CWST interior 
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coating. A holiday test witness document is provided in Appendix 
0. CORRPRO's holiday and mil thickness test results are provided 
in Appendix P. 

4.2 TRACETEK SENSOR CABLE TEST 

The certifying licensed Illinois Professional Engineer witnessed 
testing of the TraceTek sensor cable. Test methods and locations 
are presented below: 

• Wire brush test at a cleanout in Mechanical Room No. 2. 
• Wire brush test at a cleanout in the utility tunnel. 
• Damp cloth test at a cleanout in the utility tunnel. 

4.2.1 Wire Brush Test 

The TraceTek sensor cable was tested with a wire brush at a 
cleanout in Mechanical Room No. 2 and the utility tunnel. The wire 
brush was clamped onto the sensor cable causing interruptions in 
the system. The interruptions were recorded by a TraceTek monitor 
temporarily connected to the cable. The TraceTek monitor indicated 
the distances to each interruption in the system. Distances were 
recorded and verified by the certifying licensed Illinois 
Professional Engineer. 

4.2.2 Damp Cloth Test 

A damp cloth was used to test the cable's response to moisture. 
The damp cloth was placed on the sensor cable at a cleanout in the 
utility tunnel. The TraceTek monitor displayed the distance to the 
damp cloth. The distance was recorded and verified by the 
certifying licensed Illinois Professional Engineer. 

4.3 DOUBLE-WALL POLYPROPYLENE PIPE TEST 

The double-wall polypropylene pipe test was conducted in the 
presence of the certifying licensed Illinois Professional Engineer. 
In accordance with section 15073 part 3.03 of the specifications, 
separate test methods were performed on the inner and outer piping. 
The test procedure is described below: 

• The outer pipe (carrier pipe) test procedure was to purge 
the system with nitrogen and maintain a pressure of 5 psi 
for two hours. 

• The inner pipe test procedure was to maintain a 10 foot 
head of water in the waste lines for two hours. 
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4.3.1 Copper waste Line 

on 1 october 1990, the inner pipe of the copper waste line was 
filled with water to a 10 foot head and left overnight. On 2 
October 1990, no leaks were detected by the TraceTek sensor cable 
and no reduction in water volume was observed. 

on 2 october 1990, the outer pipe of the copper waste line was 
filled with nitrogen. The system was unable to maintain the 5 psi 
pressure. On 26 October 1990, after the leaking section of pipe 
was found and repaired, the outer pipe was again purged with 
nitrogen and maintained the 5 psi pressure for two hours. 

4.3.2 Main Waste Line 

On 1 October 1990, the GCC attempted to fill the inner pipe of the 
main waste line with water. The GCC was unable to achieve the 
required 10 foot head. Several leaks were detected in the waste 
line. On 26 October 1990, after the leaking section of pipe was 
found and repaired, the inner pipe was again filled with water at 
the required 10 foot head for the specified 2 hour period. No 
leaks were detected by the TraceTek sensor cable and no reduction 
in water volume was observed. Also on 26 October 1990, the outer 
pipe was filled with nitrogen but failed to maintain the required 
5 psi pressure for 2 hours. 

On 29 October 1990, after the leaking section of pipe was found and 
repaired, the outer pipe of the main waste line was again filled 
with nitrogen and maintained a 5 psi pressure for two hours. 

All double-wall polypropylene pipe testing was witnessed and 
approved by the certifying licensed Illinois Professional Engineer. 

4.4 SOIL COMPACTION AND CONCRETE TESTS 

As required in Sections 02200 Part 1.04 and 03300 Part 3.05 of the 
specifications, soil compaction and concrete tests were performed 
in the following areas. 

• Soil Compaction test of outdoor trench from Mechanical 
Room No. 2 to CWST concrete vault. 

• Concrete slump tests on the floor slab in the PC Shop, 
walls in PC Shop, PC Shop trench, and Mechanical Room No. 
2 waste line containment trench. 

All tests were performed by Testing Service Corporation of Carol 
Stream, Illinois. Soil compaction and concrete tests results are 
provided in Appendix Q. 
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4.4.1 Soil Compaction Tests 

From 25-26 July 1990, in-place density tests (compaction test) were 
performed on the CA-6 gray crushed limestone outside Mechanical 
Room No. 2 to the CWSTS concrete vault. Compaction results between 
83.0 and 89.3 percent were obtained. Based on the ASTM 01557-78 
(modified) laboratory procedure, the percent compaction values did 
not meet the specification requirement of 95 percent. Based on the 
stability of the trench bottom, however, the CA-6 was considered by 
Testing Service Corp. to have adequate compaction for the work to 
proceed, and was accepted and approved by the ASHI/AMERICA 
representative, for compacted bedding supporting their 
polypropylene pipe. 

From 8-12 November 1990, compaction tests were performed on the FA-
6 (limestone screening) material and brown silty clay used for 
trench backfill outside Mechanical Room No. 2 and the CWST concrete 
vault. The limestone screenings were placed around the pipe. The 
remainder of the trench was backfilled with the brown silty clay. 
Based on the ASTM D-1557 (modified) laboratory procedure the 
percent compaction met the specification requirement of 95 percent. 
In a few areas, the fill was accepted based on water content, dry 
unit weight, and stability of the material. Included in Appendix 
Q is the laboratory compaction curve. 

4.4.2 concrete Tests 

Concrete tests were performed on the floor slab, walls, and waste 
line containment trench in the PC Shop and in the Mechanical Room 
No. 2 waste line containment. Tests were performed according to 
ASTM C-39 with 6 x 12 inch concrete cylinders. Concrete cylinders 
met or exceeded the 28 day, 4,000 psi compression strength test . 

• 
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SECTION 5 

CERTIFICATION OF CONSTRUCTION 

Construction certification of the CWSTS system is based on construction observations on an as necessary basis and witnessing required certification testing by a licensed Illinois Professional Engineer andjor his designated representative. The certifying licensed Illinois Professional Engineer for the project was James Michael Burton, P.E. (062-043086) and his designated representatives were Willy Pua and Steven R. Bosko. The attached certification statement provides formal acknowledgement that it is the opinion of the certifying licensed Illinois Professional Engineer that the renovated CWSTS was constructed in accordance with the Part B Permit. 
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ILD068608314 CERTIFICATION 

This statement is to be completed by both the responsible officer and the registered professional engineer upon completion of construction in accordance with 35 IAC Section 702.126. Submit one copy of the certification with original signatures and two additional copies. Forward these certification statements and any information required by the permit to the following address: 
Illinois Environmental Protection Agency Division of Land Pollution Control -- #24 Permit Section 
2200 Churchill Road 
P.O. Box 19276 
springfield, Illinois 62794-9276 

FACILITY NAME: AT&T Bell Laboratories Indian Hill Facility IEPA SITE CODE: LPC #0438050004 U.S. EPA ID NO.: ILD068608314 PART B PERMIT LOG #107 
PERMIT (OR MODIFICATION) ISSUANCE DATE: PERMIT CONDITION NO. REQUIRING CERTIFICATION: 

The Renovated Concentrated Waste Storage Tank System has been constructed in accordance with the specifications in the Part B. Documentation that the construction was in accordance with the permit is contained in the enclosed report. I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance with a system designed to assure that qualified personnel properly gather and evaluate the information submitted. Based on my inquiry of the person or persons who manage the system, or those persons directly responsible for gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and complete. I am aware that there are significant penalties for submitting false information, including the possibility of fine and imprisonment for knowing violations. 

Signature of owner/Operator 

P.E. 

8"' /9'1/ I 

Name and Title 

James Michael Burton 062-043086 Name of Registered P.E. and 
Illinois Registration Number 
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PHOTOGRAPHS OF CONSTRUCTION 
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TRENCH EXCAVATION IN MECHANICAL ROOM 

TRENCH EXCAVATION IN MECHANICAL 
ROOM NEAR THE OUTDOOR ACCESS 

2) TRENCH EXCAVATION IN MECHANICAL ROOM 

4) TRENCH IN MECHANICAL ROOM 
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TRENCH EXCAVAnON OUTSIDE 
THE MECHANICAL ROOM TO THE TANK 

··· · · ·~~ -

~, ·l · ~;ofl 

~ 

\ '"\'!I 

I 
~ 

~ .. ~ 
oJ! 

~ 
DOUBLE WALL PIPING FROM SERVICE CORE 

TO CONCRETE TRENCH IN THE PC SHOP 
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DOUBLE WAU PIPING IN CONCRETE 
TRENCH IN THE MECHANICAL ROOM 
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DOUBLE WALL PIPING IN OUTSIDE TRENCH 12) 

DOUBLE WALL PIPING IN CONCRETE TRENCH IN 
MECHANICAL ROOM NEAR OUTSIDE TRENCH 

DOUBLE WAll PIPING IN OUTSIDE 
TRENCH TO CONCRETE VAULT 
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NEW POLYMER CONCRETE FLOOR WITH 
SEAMLESS FLOORING IN THE PC SHOP 
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; COVERING CONCRETE -

TRENCH IN MECHANICAL ROOM 

EDGE OF NEW POLYMER CONCRETE 
FLOOR IN THE PC SHOP 
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17) NEW DOUBLE WALL TWO COMPARTMENT STEEL TANK 18) INSTALLATION OF NEW TANK 

19) TANK BOLTED TO CONCRETE VAULT 20) 
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CORRPRO, INC. TESTING FOR HOLIDAYS WITH A 
TINKER & RASOR HOLIDAY TESTER 
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22) INDUSTRIAL COATINGS RECOATING DEFECTIVE 
AREAS ON THE TANK LINING 
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24) CORRPRO, INC. INSPECTING ACCESS PORTS FOR HOLIDAYS 
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25) FILLING 3x61NCH PIPE WITH WATER FOR LEAK TEST 26) 
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27) FILLING OUTER PIPE OF THE 3x6 PIPE WITH NITROGEN 28) 

~~~-----
FILLING 3x61NCH PIPE AT A 10 FOOT HEAD 
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TRACETEK DEVICE USED TO DETECT INTERRUPTIONS IN 
THE CABLE DURING LEAK DETECTION TESTS 
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29) BACKFILLING THE OUTSIDE PIPE TRENCH WITH COMPACTED 

FA-6 GRAVEL, GEOTEXTILE FABRIC & CLAY 

31) CONCRETE PANELS IN PLACE 
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SEALANT APPLIED TO THE CONCRETE VAULT 

INSTALLATION OF THE CONCRETE PANELS 

o; 

.;~~~. 
~: I • -

~~.: 
~: . . '"" 
~~~ .. ~ ' ~.: ; .. 
~~~ · -.. ~ .. 



APPENDIX B 

SEAMLESS FLOORING INFORMATION 



TECHNICAL BULLETIN 
February 1988 

DESCRIPTION AND USES: 

SEMSTONE 140-CT is a self-priming, self-leveling epoxy floor coating 
system that produces a high gloss finish and is specially formulated to be 
applied at temperatures down to 35°F. Its special formulation also allows 
it to be applied over wet concrete. 

It can be optionally aggregate filled to economically extend its coverage. 

SEMSTONE 140-CT is a two component system that possesses the 
following characteristics in common with all members of Sentry's 140 
family of products: 

• excellent resistance to: 
- chemical attack; 
- thermal shock; 
-wear and impact. 

• superior bonding qualities; 
• high cohesive strength, coupled with the flexibility necessary to 

resist cracking; 
• low permeability; 
• low odor; 
• 100 % solids. 

SEMSTONE 140-CT is used to protect concrete surfaces exposed to 
corrosive chemical environments when application at cold temperatures is 
required. 

It may also be used at higher temperatures when very rapid curing is 
needed. 

Example uses include: winter flooring projects, cold room floor coatings, 
quick cure floor topping applications. quick cure repair grout. 

PACKAGING/COVERAGE: 

SEMSTONE 140-CT is available in 1 gallon and 5 gallon units. Each unit 
consists of a premeasured Part A component and a premeasured Part 8 
component. 

Coverage rates are effected by the condition of the surface being coated. 
The following are theoretical coverage rates: 32 sq. ft. per gallon at 50 
mils; 12.8 sq. ft. per gallon at 125 mils. 

Coverage can be increased by up to 100% when extended with silica 
aggregate. (See paragraph 5 of the application guidelines under MIXING 
AND APPLICATION.) 

Application thickness depends upon expected service conditions. Consult 
Sentry Polymers or your local representative for specific recommenda
tions. 

Epoxy Floor Coating • 
Cold Temperature 

Formulation 

~sf,;,~x~~'~, ~~!.§~~ 
FREEPORT. TX 77541 800-231·2544 (EXCE?T 1'X & AKI 



TYPICAL PROPERTIES - WET: 

Solids, by Volume------------------ 100% 
Weight per Mixed Gallon 9.3 lbs 
Pot Life @ 35°F 30 · 40 minutes 

(significantly less at elevated temperatures} 
Cure nme @ 35°F: 

Foot Traffic -------------------- 8 hrs. 
Light Vehicular Traffic---------------- 16 hrs. 
Chemical Service----------------....,..,.- 36 hrs. 

Primer Not Required 
Nonflammable 

TYPICAL PROPERTIES - CURED: 

Color Light Gray (selec~ed other colors available} 
Hardness ASTM D. 2240 Shore D 70 · 75 
Compressive Strength __ ASTM C · 579 14,000 psi 
Tensile Strength ASTM D · 638 5,000 psi 
Tensile Elongation ASTM D · 638 6% 
Flexural Strength ASTM D · 790 11,000 psi 
Flexural Modulus 

of Elasticity _____ ASTM C. 722 __ Ccmplies with Epoxy Type 8 
Abrasion Resistance ASTM D · 1044 56 mg 

(CS17 wheels} 
Water Vapor Transmission _ ASTM E • 96 

WVT 
Permeability 

0.0120 grain per hr ft' 
------ 0.0042 pemn. -in. 

RELATED AND ANCILLARY PRODUCTS: 

SEMSTONE 140 Epoxy Floor Topping 
SEMSTONE 140 · S Epoxy Coating and Lining 
SEMSTONE 140 - SL Epoxy Self-Leveling Floor Coating 
SEMSTONE 300 Epoxy Polymer Concrete 
SEMSTONE 500 Epoxy Putty 
SEM-CRETE Rapid Hardening Underlayment Mortar 
SEMSTONE Scrim 

Refer to separate technical bulletin on each product for uses, application 
instructions, etc. 

STORAGE AND SHELF LIFE: 

Keep SEMSTONE 140-CT components tightly sealed in their original containers 
until ready for use. Store unopened at 35°- 75°F, out of direct sunlight. Properly 
stored, SEMSTONE 140-CT has a minimum shelf life of one year. 

Refer to batch number on label for date of manufacture. 

SEMSTONE 140-CT • Page 2 



CHEMICAL RESISTANCE GUIDE 

This guide is intended as an aid in determining the potential usefulness of SEMSTONE 140-CT as a protective barrier against chemical exposure. 
Each application should be evaluated according to its particular circumstances and conditions. 

KEY:l = Suitable for constant immersion 
2 Suitable for shorter term containment and continual spillage 
3 = Suitable for intermittent spills when followed promptly with water flushing 

NR = Not recommended 
c = Consult Sentry Polymers 

RATING RATING RATING 
Acetic Acid, 10% 2 Corn Oil 1 Nitric Acid, 5% 3 
Acetic Acid. 30% 3 Crude Oil, Sour 1 Nitric Acid. 30% NR 
Acetic Acid, Glacial 3 Crude Oil, Sweet 1 Nitric Acid, 50% NR 
Acetone NR Cyclohexane 3 Nitric Acid/Sulfuric Acid NR 
Acryrrc Acid. up to 25% NR Cyclohexanol 3 Nitrobenzene NR 
Acrylonitrile NR Cyclohexanone 3 n-Octyl Alcohol 1 
Alum Dichlorobenzene NR Oils 1 
(Aluminum Potassium Sulfate) 1 Diesel Fuel 1 Oleum NR 
Aluminum Chloride 1 Diethyl Benzene NR OleiC Acid 3 
Aluminum Fluoride 1 Ethyl Alcohol 2 Oxalic Acid 3 
Aluminum Hydroxide 1 Ethyl Benzene NR Perchloroethylene 3 
Aluminum Nitrate 1 Ethyl Chloride NR Perchloric Acid NR 
Aluminum Sulfate 1 Ethylene Dichloride NR Phenol NR 
Ammonia 2 Ethylene Glycol 1 Phosphoric Acid, 50% 1 
Ammonium Bisulfite 1 Fatty Acids 1 Phosphoric Acid. 85% 2 
Ammonium Chloride 1 Ferric Chlonde 1 Phosphorous Acid 3 
Ammonium Hydroxide 1 Ferric Nitrate 1 Potassium Carbonate 1 
Ammonium Nitrate 1 Ferric Sulfate 1 Potassium Chloride 1 
Ammonium Sulfate 1 Ferrous Chloride 1 Potassium Dichromate 2 
n·Amyl Alcohol NR Fluosilicic Acid 2.C Potassium Hydroxide 1 
Aniline NR Formaldehyde 1 Potassium Nitrate 1 
Barium Chloride 1 Formic Acid 3 Propionic Ac1d 2 
Banum Hydroxide 1 Fuel Oil 1 Silver Nitrate 1 
Barium Sulfate 1 Gasoline 1 Sodium Acetate 1 
Barium Sulfide 1 Glycerine 1 Sodium Bicarbonate 1 
Benzene 2 Heptane 1 Sodium Bisulfate 1 
Benzene Sulfonic Acid 1 Hexane 1 Sodium Bisulfite 1 
Benzoic Acid 1 Hydrobromic Acid 2 Sodium Carbonate 1 
Black Liquor, Pulp Mill 1 Hydrochloric Acid. 15% 1 Sodium Chloride 1 
Bleach Liquor. Pulp Mill Hydrochloric Acid. 37% 2 Sodium Chlorite NR 
Boric Acid 1 Hydrofluoric Acid 2.C Sodium Hydroxide, 10% 1 
Brine 1 Hydrogen Peroxide 2 Sodium Hydroxide. 50% 1 
Bromine, liquid NR Hydrogen Sulfide 1 Sodium Hypochlorite 2.C 
Bromine Gas (Dry & Wet) NR Isopropyl Alcohol 1 Sodium Sulfate 1 
n-Butyl Alcohol 2 Jet Fuel 1 Sodium Sulfide 1 
Butyl Cellosolve Solvent 3 Kerosene 1 Stannic Chloride 1 
n-Butyric Acid NR Lactic Acid 2 Stannous Chloride 1 
Cadmium Chloride 1 Lauryl Chloride 1 Stearic Acid 1 
Calcium Chloride 1 Lead Acetate 1 Styrene 3 
Calcium Hydroxide 1 Linseed Oil 2 Sugar ;sucrose 1 
Calcium Hypochlorite 2.C Lithium Bromide 1 Sulfur Dioxide 2 
Calcium Nitrate 1 Lithium Chloride 1 Sulfuric Acid. 10% 1 
Calcium Sulfate 1 Lithium Hypochlorite 2,C Sulfuric Acid. 50% 1 
Calcium Sulfite 1 Lithium Hydroxide 1 Sulfuric Ac1d, 98% NR 
Carbon Dioxide Gas 1 Magnesium Bisulfite 1 Tall Oil 2 
Carbon Dissulflde NR Magnesium Carbonate 1 Tannic Acid 1 
Carbon Tetrachloride NR Magnesium Hydroxide 1 Tartaric Acid 1 
Chlorine Dioxide 3 Magnesium Sulfate 1 Toluene 2 
Chlonne Gas (Dry & Wet) 3 Maleic Acid 2 Toluene Sulfonic Acid 1 
Chlorine Water 2 Mercuric Chloride 1 Trichloracetic Acid 3 
Chlorobenzene NR Mercurous Chloride 1 Trichloroethylene 3 
Chloroform NR Methyl Alcohol 2 Trisodium Phosphate 1 
Chromic Acid, 15% 3 Methyl Chloride NR Urea 1 
Chromic Acid. 50% 3 Methylene Chloride NR Water. Deionized 1 
Citric Acid 1 Methyl Ethyl Ketone NR Water. Demineralized 1 
Copper Chloride 1 Mineral Spirits 2 Water. Distilled 1 
Copper Cyanide 1 Monochloroacetic Acid 3 Xylene 2 
Copper Nitrate 1 Muriatic Acid 1 Zinc Chloride 1 
Copper Sulfate 1 Naphtha 1 Zinc Sulfate 1 

Naphthalene 1 



APPLICATION GUIDELINES 

IMPORTANT NOTE 

This material has a short pot life. Plan your 
application accordingly. 

SURFACE PREPARATION- GENERAL 

1. Surfaces must be free of dirt. dust. oil, grease, 
chemicals and other contaminents immediately 
prior to applying each coat of SEMSTONE 140-CT. 

2. For the initial coat. the concrete can be wet. 

However, for recoats, all surfaces must be dry. 

SURFACE PREPARATION OF CONCRETE 

1. New concrete generally should be cured a minimum 
of 28 days. 

NOTE: Check with Sentry Polymers for recommen
dations regarding concrete cured less than 28 
days. 

2. Concrete must be structurally sound and must not 
contain any accelerators or curing compounds. 

3. Remove all oil and grease. 

4. Remove all surface laitance and expose sound 
concrete. 

We recommend abrasive blasting to do this. How
ever, other methods, such as acid etching and neu
tralizing, may be used. 

5. In general, any existing coating should be com
pletely removed. 

In certain instances this may not be necessary, but 
consult with Sentry Polymers first. 

Always remove coatings which have failed due to 
lack of adhesion or thermal shock. 

.ocate all expansion joints, control joints, floor 
drains, equipment base plates and mid-floor termi
nation points. Handle them as per Sentry's Con
struction Details Sheet No. 87-1. 

7. Honeycombs or any form voids in vertical surfaces 
must be filled. 

8. If the concrete is wet: 

a. Flush thoroughly with clear water. Steam or hot 
water is recommended. if available. 

b. Remove all standing water. 

SURFACE PREPARATION OF INCIDENTAL 
STEEL 

Equipment base plates, etc. to be coated along 
with the concrete should be abrasive blasted to a 
near white metal finish with a 1 - 2 mil anchor 
profile. (Ref.SSPC-SP-10) 

MASKING· 

Mask surfaces that are not to be coated. This 
material is difficult to remove, once applied. 

APPLICATION EQUIPMENT 

SEMSTONE 140-CT may be applied using a 
notched trowel, serrated squeegee, or roller. 

MIXING AND APPLICATION 

1. The components must be individually agitated 
immediately prior to use. 

Part A- Blend each Part A component to a uniform 
consistency in its individual container, 
using a Jiffy type mixer. 

Part B - Stir each Part B component to a uniform 
color in its individual container. 

2. Pour the entire contents of Part B into the container 
holding Part A, and mix thoroughly for two minutes 
using a Jiffy type mixer. 

3. The pot life of the mixture will be approximately 30-
40 minutes @ 35'F; significantly less time at 
elevated temperatures. 



The longer the material is in the bucket after mixing, 
the shorter its pot life will be. Therefore, immedi
ately pour the entire contents of mixed material 
onto the prepared surface and spread to desired 
thickness using a notched trowel, serrated squee
gee, or long nap roller. 

4. When working a large or congested area, it may be 
desirable for applicator to wear spiked shoes. 

5. SEMSTONE 140-CT may be extended by adding 
silica sand. This is especially useful when coating 
rough or mildly eroded concrete. 

a. Do not add sand to SEMSTONE 140-CT unless 
your coating thickness will be at least 75 mils. 

b. Use only clean, dry, bagged 20/40 mesh round 
silica sand. 

c. Pour half the mixed SEMSTONE 140-CT into 
another clean, 5 gallon bucket. 

d. Slowly add sand to each bucket while blending 
with a Jiffy type mixer. Do both buckets right 
away. 

e. You may add up to 3 parts, by weight, of sand to 
1 part, by weight. of SEMSTONE 140-CT. 

At 3 to 1 you get a mixture of grout-like consis
tency. 

At 2 to 1, you will obtain a still fluid mixture and 
extend coverage by 100%. 

6. SEMSTONE 140-CT is self-leveling. When used on 
an area that has a pitch or slope, use a 2 to 1 silica 
sand mixture (see 5 paragraph above) in order to 
keep the material from sliding. 

7. SEMSTONE 140-CT may tend to run off vertical 
surfaces. Multiple coats will probably be required 
to obtain a coating free of pin holes. We recom
mend a minimum of three coats. Allow each coat 
to cure tack free before applying the next coat. 
Prepare the surface between coats in accordance 
with paragraph 9 under MIXING AND APPLICATION. 

DO NOT USE AGGREGATE ON VERTICAL SUR
FACES. 

8. To obtain a nonskid surface: 

a. Allow the initial coat to cure 8 hours. 

b. Wash the initial coat with soap and water, rinse 
it thoroughly with clear water, and dry it. 

c. Apply a thin second coat. 

d. Before this second coat reaches its initial set, 
broadcast your grit media onto the surface. 

9. Prepare surfaces for intercoat adhesion as follows: 

a. Allow SEMSTONE 140-CT to cure until jelled 
before recoating. 

b. If the surface cures firm to the touch, but less 
than 24 hours, it must be washed with soap and 
water. rinsed and dried before recoating. 

c. Surfaces cured beyond 24 hours must be 
washed with soap and water. rinsed. dried and 
lightly sanded or abrasive blasted. 

d. Important: while SEMSTONE 140-CT can be 
applied over wet concrete, for recoating, the sur
face must be dry. 

CLEANUP 

Before it jells-, SEMSTONE 140-CT may be cleaned 
from tools and equipment using hot, soapy water. 

After SEMSTONE 140-CT jells, Xylene or MEK will 
be required. Chlorinated solvents may be used if 
flammable solvents are not allowed. 

SAFETY PRECAUTIONS 

FOR INDUSTRIAL USE ONLY. 

Avoid contact with eyes and skin; do not ingest or 
inhale. 

When working with SEMSTONE 140-CT, always 
wear chemical goggles, rubber gloves, and appro
priate work clothing. 

When working in a confined area, make provision 
for forced ventilation. 

Prolonged or repeated exposure to SEMSTONE 
140-CT may cause skin irritation or allergic reac
tions. 

Refer to material safety data sheets regarding indi· 
vidual components. 



NOncE TO CUSTOMERS 

We belie-.e the information in thiS technical bulletin to be ac:c\lrate: it is otrered "in good faith for your benefit. Howeo.oer. no guarantee of"lts 
accuracy is given or imolied. Since the conditlons of use are beyond our control, we suggest :tQU mak.e your o...., evaluation ot these 
recommendations and suggestions. We guarantee our products to COflform to our manufactunnc standards. We assume no respenS1b1lity 
for coverage. perlOtmanc:e or inJuries rewltint from use. Uabllity, 1f arry, is limited to replacement ot our products. 

P. 0. SOX 2076A 
5500 E. HW't' 332 
FREEPORT, TX 77541 

; .. 

4()9.233-0312 
713-393-1666 (HOt.ISTONI 
800-231-2544 (EXCEPT TX & AKI 
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November 21, 1989 

Mr. Frank Girdwain 
. AT&T Bell Laboratories 

2000 N. Naperville Road 
Naperville, IL 60566-7033 

Dear Frank: 

There are three qualified applicators of Sentry Polymer's 
SEMSTONE products in your area. They are: 

Mr. ·els Carlsen 
Qual1 y M intainence 
Route 

Mon egue, MI 49437 
616-894-8113 

Mr. Nick Conversa 
Midway Construction 
1030 E. 87th Street 
Chicago, IL 60619 
312-374-2800 

Mr, J. L. Manta 
J. Mant 
7757 
Chicago 
312- 1-

C icago Avenue 
IL 60619 

00 

Please call me at 1-800-231-2544 if you have any questions. 

Sincere~ 

. /1. . 

1'/j''! 
~~LL. 

Paul Kennington ~ 

j 
)/'"------

Regional Sales Manager 

P. 0. SOX 2076-A /FREEPORT, TEXAS 77541 / C40Sl233-0312 
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Section I Overview of Materials 

CHEMICAL PERFORMANCE General Nature 

OVERVIEW OF MATERIALS 
Proline and Super Proline are superior materials in terms of 
resistance to environmental corrosive agents. Both materials 
are resistant to a wide variety of organic and inorganic chem
icals up to high concentrations and temperatures. Proline is a 
member of the polyoletin family of plastics. It is an isotactic 
copolymer polypropylene with excellent chemical inertness, 
resistance to moisture tiow, and complete resistance to 
attack by ambient moisture, It Is not affected by most inor
ganic chemicals, organic solvents below 180' F, and deter
gents. It is aHecled, however, by the halogens, fuming nitric 
and sulfuric acids, and other highly oxidizing environments. 
Aromatic and chlorinated hydrocarbons tend to cause swel
ling and softening at elevated temperatures as well. 

Super Proline is a member of the inert fluoropolymer family. 
It is made from polyvinylidene fluoride (PVOF), with even 
greater chemical inertness and resistance to moisture tlow as 
compared to Proline. Super Proline resists many corrosives, 
including inorganic substances such as mineral acid$ with 
very low pH's up to operating temperatures of 2so•F. It shows 
excellent resistance to the halogens, strong oxidants and very 
aggressive ultra-pure water solutions. It is affected by strong 
baseous solutions, members of the amine family, and is not 
recommended for highly polar solvents such as ketones or 
esters. 

Asahi/America has ver1 detailed corrosion resistance 
charts available tor these specific products which include over 
600 corrosive solutions at a variety of concentrations and 
operating temperatures. At all times refer to the specific 
chemical resistance guide appropriate to each product In 
addition to the printed corrosion resistance information, exten· 
sive computeriz'ed databases are available to assist in 
determining the pertormance of a material with respect to a 
given corrosive agent. Most important of all, test co.upons 
(tensile bars) for Proline and Super Proline are available for 
use in arranging tests under actual operating conditions·Or 
tests which involve contact w~h the solution under applied 
stress. Asahi/ America's printed chemical resistance 
information serves as an excellent source of qualitative 
information with respect to chemical performance. For a more 
quantitative analysis of various corrosive agents with respect 
to design properties of Proline and Super Proline, it is always 
recommended to conduct testing. 

ASAHI/AMERICA, INC. 

Material Selection 

· Chemical A~ack Mechanisms 

Testing Procedures 

Chemical Resist<lnce Charts 

Figure 1·1; General Comparison ol Chemical 
Per1ormance ot Various Plastic Piping Materials 

,....._t.aUHB_pAOLINE ~DF) 
~~NE~propyt;;"D 

~. POI)'vfnytidono CllfOif 
3. '1\'po r Polvvlnyl ChloMda 
S. Polyttttr {Glasa Fiber Ftaln1orced) 

GENERAL NATURE OF CORROSION AND 
PLASTICS 
· Chemical resistance varies greatly between any two particu

lar families of plastics. Within a given family of plastics, there 
are also differences oetween any two particular plastics. To 
compound the matler further, chemical resistance will vary 
slightly between different grades of a particular plastic or be
tween resins made by different manufacturers. A specific 
plastic will vary slightly with respect to molecular weight, distri· 
bution, degree of crystallinity, amount of internal plasticization 
that may be present (co-polymeriza~on), and other properties. 
Therefore, it is not suggested that general chemical resistance 
charts be used for determining the chemical resistance of a 
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given manufacturer's resin. In addition, it is strongly recom
mended that the practice of extrapolating on the basis of 
chemical similarity of a substance with respect to different 
plastics of a Qivan family be avoided. What is recommended 
is that a specific manufacturer's chemical resistance table be 
consulted for the particular product, such as the Asahi/America 
tables tor AsahVAmerica products. 

The manner in which a type of chemical might effect a 
plastic also varies, due to the fact that differing chemicals pro· 
duce differing reaction mechanisms when interacting with a 
plastic material. Depending on the reaction mechanism, an 
affected plastic may become embrittled, softened. charred, 
crazed, delaminated, discolored, dissolved, blistered or 
swelled. The reaction mechanisms that produce these types of 
effects can be grouped into major categories such as: chem
ical reaction; solvation; absorption; plasticization', and envi
ronmental stress-cracking. Combinations of these reaction 
mechanisms do occur and when it does, the detection is thus 
more complex. 

Chemical reaction is a very general heading, and can be 
broken down mto many distinct categories. Some of these in
clude: oxidation, where chemical bonds are attacked; hydroly
sis (not possible for polypropylene and PVDF): dehydration 
(mosily caused by heat); alkylation; halogenation: radiation: 
and others. Certain reactions are predictable due to chemical 
structure of the resin. However, attack usually occurs in a 
complex manner with respect to polymers, suggesting that 
·~sting be performed under actual conditions 1n order to make 

decision on pertormance. 

CRITERIA FOR MATERIAL SELECTION 
There are several conditions which bear particular impor

tance on the individual chemical attack mechanisms, and thus 
have a great effect on the selection process. The conditions of 
direct Importance include: temperature. type of corrosive 
reagent to be handled, the concentration of the particular 
reagent, and the method by which plastic products are made. 

The Effect of Temperature 
Temperature has a large effect on all of the attack mecha· 

nisms. The attack will almost always be directly related to tem· 
perature, with increasing temperature resulting in increasing 
attack on the plastic material. Not only does an increase in 
temperature result in a lowering of the activation energy re
quired for a reaction to proceed, but it also causes a polymer 
to expand. This results in an increase in permaability, penetra
bility and solubility characteristics of the polymer which aid in 
a combination of the different mechanisms, 

One important point should be noted regarding tempera
ture. As a plastic increases through its temperature profile, 
there may be a certain transition temperature where the basic 
stress crack mechanism may be altered appreciably. The 
siQnificance of this fact is that by trying to extrapolate from 
known performance at a low temperature to a high tempera· 

·e may lead to erroneous results. A particular danger exists 
, data point is presented at ambient temperature only, and 

"'n attempt is made to make a prediction near the design 
temperature limit of the polymer. 

The Effect of Concentration 
There are many different families and types of reagents, 

each with different properties concerning solubility, reaction 
between other chemical groups, etc. Each will present a 
slightly diffGrent concern due to the different attack mecha· 
nisms that they might potentially trigger with respect to a 
given polymer type. The concentration of a reagent will also 
pose a concern, and can result in d~feMg reaction rates at 
differing concentration levels. This is true for a variety of com· 
plex reasons. Of particular concern. but cMainly no: alone in 
importance, is the mineral acids, This group can show sub· 
stantially different effects at various levels along the concentra· 
tion profile. 

AgaJn, importance must be given to the concentration effect 
of a given chemical for the same reason that temperature 
causes great concern. A level of concentration may be ob
tained where suddenly a transition is achieved and the stress 
cracking mechanism can show substantial alteration. Extrapo· 
rating results on the basis of known concentrations is a very 
dangerous situation, and is strongly advised against. The 
larger the number of data po"1nts avaHable, the better w·,ll be 
the prediction. However, testing is always recommended if 
performance is not known. 

Manufacturing Effect 
The manner in which a p1oduct is manufactured can induce 

molded-in stresses which can prOduce changes in chemical 
resistance, particularly with regards to environmental stress
cracking. Manufacturing can also produce surface irregulari
ties that vary from manufacturer to manufacturer. In general, a 
smoother surtace will show bette1 result$ in terms of all of the 
attack mechanisms. A higher level of molded·in stresses will 
produce a product that has less resistance to environmental 
stress-cracking. 

CHEMICAL ATTACK MECHANISMS 

Chemical Reaction Mechanism 
Chemicill attack by virtue of chemical reaction can proceed 

along the paths of any of the types of reactions described 
earlier, depending on the given chemical and plastic. If the 
active sites to be attacked along the polymer chain are at the 
ends, a chain reaction may be initiated leading to a complete 
"unzipping" of the polymer structure. 11 the sites are distrib
uted, then at these distributed sites, the polymer will become 
soissioned or separated. This will lead to a consequent chemi· 
cal breakdown of the polymer. 

The ease of detecting a chemical reaction occurance 
through testing depends a great deal on the rates at which 
these reactions can occur. The typical properties to be meas· 
ured include molecular weight, dimensions, overall appear
ance, and short term properties, such as, tensile strength, 
elongation, flexural propertias. and the like. A rapid reaction 
can easily be detected through molecular weiQht change, 
color, appearance, etc. A slower reaction is better detected 
by the changes in the aforementioned short term mechanical 
properties. A challenge to the designer in anal~ng chemical 
effect is to try to quantity these results. The point at which a 

• 
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given plastic's change in properties make it no longer accept· 
able for a given time Of application is arbitrary according to 
design needs. The most likely property to pay close attention 
to for piping systems is the tensile creep rupture tests, since 
this data is the most important property in analyzing design 
strength of a plastic piping system. 

Solvation Mechanism 
Solvation effect of a given solvent on a thermoplastic usually 

manifests itself in terms of swelling of the plastic, and weight 
and dimensional changes. Simple tests similar to thoss 
described for chemical attack can readily detect these 
changes in the plastic. Both Proline• and Super Proline' are 
very stable due to their high molecular weights and stable 
molecular structures and thus are not subject to solvation by 
many known common solvents. 

Plasticization 
Plasticization typically arises as an imperfect solvent is 

selectively absorbed into the surface of the product and incor
porates itself into the molecular structure of the molecule 
through secondary bonding, The typical result is the signifi· 
cant lowering of mechanical prope~ies, and the lowering of 
glass·transition temperature. The plastic might also tend to 
gain in weight or dimension, but this is likely to be used only 
as an indication of the effect. The significance of the effect is 
better described through measuring the mechanical properties 
as described earlier and measuring the glass-transition 
temperature. 

•:(;. Environmental Stress Cracking Mechanism 
. When a plastic is subjected to stresses it may oe subject to 

catastrophic failure due to the initiation and propagation of 
cracks and crazes. This is the process known as environmen· 
tal stress cracking and is inherently difficult to predict. A basic 
mechanism is assumed in which a source of localized weak
ening on the surface of the plastic due to the chemical action 
of a chemical reagent is commonly accePted as what takes 
place. As this locali~ed weakening takes place, a cracK ap· 
pears, creating greater surface area, wh~e also acting as a 
stress concentrator. The effect is thus multiplied, and further 
failure results until the inevitable catastrophic failure results. 

A crack may appear thtough selective absorption of the 
reagent into the polymer chain, selective solvation by the 
reagent of polymer from localized areas, or complexing along 
the polymer chain at localized sites. No matter what the selec· 
tlve mechanism for the localized attack is, the result is always 
a weakening of the localized area resulting in an initial failure, 
followed by crack propagation. The result of the crack prop· 
ogation is as described above, greater surtace area and 
stress concentration with subsequent catastrophic failure. 

To test for environmental stress cracking, both exposure 
and stress must occur in unison in order to reveal the mech· 
amism. Since this is the most important mechanism with 
respect to piping performance. three tests are described to 
lssist in detecting this phenomenon. 

TESTING FOR ENVIRONMENTAL STRESS 
CRACKING 

Creep Rupture Test 
To test for environmental stress-cracking under this proca· 

dure, the basic test for tensile creep {ASTM D-2990) is modi· 
fied to produce the desired results. To conduct tests under 
ambient temperatures, a set-up similar to figure (1·2) might be 
used. To conduct measurements of creep strain and rupture 
at a variety of temperatures, a test set·up similar to figure 
(1-3) might be adapted. In this set-up, the encasing stainless 
steel outer pipe could be immersed into a constant tempera· 
ture bath in which the temperature could be varied. 

The advantages of these test procedures include the fact 
that stress·crack resistance is measured as a direct variable in 
terms of the reduction in design strength (stress) of the plastic 
(see Engineering Design Theory Section - section D). In 
addition, the expected service life could be ex1rapolated in a 
realistic fashion from these results. 

A TOP VIEW 
SPECIMEN 

FRONT VIEW 

Figure 1·2: Detail Creep Rupture Test 
(Ambient Temperatures) 

CIAI. INDICATOR 

~~!:,.--THREADED SHAFT 

ADJUSTING NUT AND BEARING 

SPIRIT LEVEL 1-!VER ARM 

STAINI.!SS STEEL ~IPE 

LIOI.IID ENVIRONMENT WEIGHT 

lfi.bbii--THREADED CAP 

Figure 1-3: DetaU of Creep Rupture Test 
(Elevated Temperatures) 
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Cantilever Beam Test 
The cantilever test is a fairly simple test .in comparison to 

the Creep Rupture TeSt previously descrtbed. It is valid pri
marily when short exposure times are required and when the 
material does not show siQnificant creep. It is an excellent test 
!or large numbers ol test specimans. A suggested test set-up 
is shown in figure (1-4). 

In the test, the test reagent is applied to the blotted paper, 
and the beam is bent by the clip attached to the end. Initially, 
trial and error is used to determine a weight that will produce 
cracking near the mid-point of the bar. Stress and strain will 
vary in a cantilevered beam from zero at the free end to the 
maximum at the clamped end. Cracks will therefore appear 
from the free end, all the way to the distance at which the 
combination of stress cracking reagent and stress reach the 
critical stress and strain point The following formulae can be 
used to determine critical stress and strain: 

s - 6
FL equation (1-1) c - bt2 

Where: s0 = critical stress, (psQ 
F = weight, (lb) 
L = critical distance (measured from free end). (in) 
b = width of the bar, (in) 
t = thickness of the bar, (in) 

Sc 
•c = - equation (1-2) c 

Where: <c " critical strain, (in/in) 
c " short-term flexural modulus, (psi) 

PAPiiA 

Figure 1-4: Detail o1 caotnever Beam Test for 
Environmental Stress Cracking_ (Room Temperature) 

Stress-Relaxation Test 
A third alternative is to test a specimen under stress by sub· • 

jecting it to a fixed deflection. This test eliminates the need for ~ 
weights, and takes up little space. A suggested set·up is 
shown in figure (1-5). The test is limited to the more flexible 
plastics, and to situations where stress-crackmg is of short 
duration, due to the effect of stress relaxation (see Engineer-
ing Design Theory - section 0). To calculate critical strain at 
which stress-cracking first appears, use the following equation: 

•c =(2~2 (1 - x~)(:.- :.) J equation (H-3) 

Where: c = critical strain, (infln) 
a = semi-major axis of ellipse. (in) 
b = semi-minor axis of ell'ipse, 0n) 
x = distance along major axis, (in) 
t = thickness, (in) 

BLOTTING PAPER STRIP 
WET WITH TEST REAGENT 

Figure 1-5: Detail of Stress-Relaxation Test 



I .,.J 
I 

NOV 28 '90 07:11PM ASAHI/AMERICA,ELGIN,ILLINOIS 

CHEMIC'AL RESISTANCE TABLES FOR 
PROLINE AND SUPER PROLINE 

General Information 
The fallowing tables give qualitative information as to the 

resistance of Proline (polypropylene) and Super Proline 
(polyvinylidene fluoride) to specific chemical at various 
conditions. The values given correspond to the most accurate 
information available from raw materials suppliers of the 
specific resins, based upon testing results and other relevant 
literature. 

It should be emphasi7.ed that this data has been compiled 
for initial consultation purposes. The information is in no way 
intended to replace testing based on actual conditions. Also, 
lhe user should contact a competent corrosion expert 
(certified by NACE or with sufficient experience in these 
materials) to verify any recommendation or to interpret the 
tables. Furtt1ermore, any special or unusual factors, including 
the lenglh of time or level of stress in the system should be 
taken into consideration. In all circumstances, the 
engineering department of Asahi/America should be 
consulted Ia review and verify final recommendations 

The following symbols are used in the tables· 

0 

RESISTANT SYMBOL 
On the basis of the data, little or no effGct on 
the material has been made evident wilhin 
the given range of pressure and 
temperature limits. 

CONDITIONALLY RESISTANT 
SYMBOL 
Suitability has to be checked in each 
individual case of application. Further 
testing may have to be performed to offer a 
specific recommendation. Please consult 
with the engineering department of Asahi/ 
America for a specific recommendation. 

NON•RESISTANT SYMBOL 
The material is generally regarded to be 
unsuitable. Therefor, the application is not 
recommend. 

The following abbreviations are used for concentrations in 
some cases, where a specific numeric value is not given. 

VL- aqueous solution, percentage of mass less 
than 10% 

L- aqueous solulion, percentage of mass 
higher than 10% 

GL ·aqueous solution, saturated at 6S'F (20'c) 
TR - minimum technically pure concentration 

H • commercially available concentration 

ASAHI/AMERICA. INC, 

The following footnotes are used in the body of the tables: 

1) penetration of HCI possible 
2) oxidizing 
3) penetration of HF possible 
4) medium might cause stress cracking 
5) penetration of HBr possible 

'-'' 
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TABLE 1·1 
CHEMICAL RESISTANCE OF PP AND PVDF 

Conc9n• Tempera:ure ~c Mli!dij,lm trallon Material 
20 40 so ao 100 120 % 

Concen· 
MBdium tration 

% 
.Ac:Q~JCehyde PVDF 0 i 40 pp i I 

I ' I 

Arr.mor,ia gM 
7R 

PVOF 0 I 
100 pp ... , ·-t I ! 

I : 

A;r•r.on1a ~q·jo 
TR 

Ac.atalder.yde + PVDF 0 I :.~ A~BI.ic acid 90/10 pp .... 
I I 

' 

Arrcronia solvt ::::'1 
aGUCOI.iS (Ar:tmcn:s 33 
water) 

Ace:lc acid PVDF I I I -r : ac;ue.cus 10 p;> I 
' ' I 

Arr:rr.on'a alum:n,um 
su:cM'.e (Ammcn:a L 
alum) 

PVOF ~i···+· ' I AeMtc acid aq·~eo.;s 
(Giac;,al acetic acid) min S6 pp F---\········. i I 

Arr.;ncri:<~. caroanate 
& a~'T'.I;'~.i~,:m GL /1J"dro;en car~nate 

Ace1:c acrd • e!.":yl PVOF .•• t •• i I 
' 

ester {Ethtt acE"tate) TR pp __, .. +--; ~-- I I I 
Amrroen:l.Jm c!':lor"de 

GL 

Acl;!tic; ac1d • melhyl PVOF ' I 
ester (Msthyl TR - I 

-... 

I acetate) pp I 
I 

Ac~tic er1.'1yd.'i0' PVOF ! I TR PP -i····~····i I 

Ar1!~~n·um :ron ('.I~)· 
S'.JI!)nate (lrcn a!urn) L 

Arm;.'liurn fiuoridQ 
L 

Acetone PVOF I : '-1 GL PP : 
Ammo..,il.lm nilratc 

GL 

PVOF o I I L : 100 pp 
' 

Ar.-1r.10~ivm 
phOspMts GL 

Acetoph<:nor'le PVOF d I I TR pp -i····~··· 
I 

Ammcr'-;ium 
s:~.tr,;tnide L 

Acrylic ~c!d PVOF I ... AA1monh.;m etnytic atter 100 pp s:..lphe:e G' 
Ao'yioni!rila PVDF ... Amyl aceiCIG TR PP - i I .... 

I 
TA 

AdipiC acid PVOF Aniline hydrocnroridt aqueo.• Cll PP 
I I 

aGUI!OI:S Cll 
Ail I'IIOF Aniline pure TR pp TR 
Allyialo0/1~ PVOF 12--f-oll 96 

I pp 
Ancoe 

TR 
All.lmlrtium ehloride PVOF 

Cll ' pp 
AmhraqUlr.OMG 
sulph0r1e acid GL 

Aluminium flvorlde PVOF Anti· freezers GL PP (mo:or ven!c!es) H 
'uminlvm $Uipl'la!e PVOP Antimony c~JoridO GL pp ' aqueous 9Q 

AA.msJmetal(l)-alld PVOF ' metal 11)-,u\pna\es) GL PP ~=· (H ,) 75125 

P.?/19 

Temperatur~ "C 

I Matorial 
20 40 60 80 100 120 
I ' ' 

PVOi= I I .j .... :] -· pp ~· ····t 
I I I I 

PVDi= 0 I I ! 
PP --·~ I ' I 

PVDF I I I I f----: -
I ! PP 

PVOF 

pp I ' I 
PVDf' ' 

I 

~ 
... 

' pp 

PV0.0 I 

I 
PP I 

! 
PV~F I ' I I ' 

' ' I pp 
I 

PVOF -
1- +---1 pp 

I 
PVDF I 

PP I 

' ' PVOF T 
pp ' 

PVOP 
pp 

PVDF I . 
~~ ' I 

PVOF 
pp .... ~ I I I 

PVDF --pp I 
PVOF I 

PP .... ..... ···~ I 
PVDF I I .. 

PP . .. . . . . ... 
PVDF 

pp -
PVDF ' 

pp 

PVDF 
I 

pp 

PVOF ... I 
pp 0 
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TABLE 1·1 
CHEMICAL RESISTANCE OF PP AND PVDF 

. Concen· Tem~rature •c Medium tration Material 
20 40 so so 100 ,20 % ' ' I 

Concen· 
M;dlum tration 

% 
Arsenic acld PVDF I i ! aqueous 80 

I I pp ...... '. 
' ' I 

aor:c: s.cid 
ac:u~~o<s GL 

Borax. aq~oo.Js 
{Se<!i:.Jm t,:t:abo•.:.!e) GL 

PVDF i i 1---1- I ' ' eaniJm cartionate i 
GL pp ' ! 1----j I 

' 
i 

S:omir.e rc.u·d 
TA 

PVDF ' I Barium chloriCe I 
GL pp ' I I 

' ' ' i 

Elromir.e furne;s 

I TR 

Be:ium hyoroxid.a PVOF 0 ' I I I 
GL pp ' I 

' 

e·cr:",i--c~l 
(BiQ11·ne wa:er) GL 

Barium sailS PVOF I I I I ' : GL pp I 

' 

9.:tacior.e GllS 
TR 

3arium su!pnate PVOF I I GL f--::-::-·- ·- ' pp 

i5;.!ii"C gas 
TR 

Beater 'lue PVOF I I 
I 

H PP ! 

S:.Jta~ociol aQt.eoJ.s 
L 

e.er PVDF ' 
I i 

H pp ' 
' 

SutS.'!t:Cliol 
TR 

Be« dye PVOF I I (Sosor d:.<J VL pp ' 

Svtar:ol 
(Eu:yl S.!co~oli TR 

Sees.wa:c. PVOF ' 1 .2,J.·6';..1anetriol 
H PP ~ .... . .. I TR 

Be:'!Zaldehyde PVOF ~ . . , . ... . ' .. 2·8i,.•;ene-1A~diol 
GL pp I 

TR 
BarWnt PVOF i 

H pp I I ... 
I 

e~,~:i:1cio! 

TR 

Benzi!1f • binzcle PVOF I 

~ 
mll(tlJre 80/20 pp ... 
Benzoic a.cid PVOF 

Bt.t.yricac:;d 
(3'1C: isobuttric ac11:;) TR 

B~.;:ylace:.a:a 
GL pp TR 

Benlef1e PVOF ~ ····1···· ... TR pp .... B~.:tyle~ lk;uid 
TR 

SQOZ.OYI ch\OriOO PVDF I-····t··· TR pp I I ... 
I 

3vl)'!er.e gly~l ( 1.4· 
Butanaeiol) .aqueou:t TR 

Benzyl alcohol PVDF ' ' ' 
.. ... 

TR pp - ········ I 
B:.:tylana g:r: 
(E~~yiene ; ycol TR mo-:obu\yl ethtr) 

BitUIOI'ltte lye PVDF ! ccntaining S02 ClL pp 
B.,:tylpr.enol 

ClL 

Bleaching eQll,rtion PVQF .. . .... ... I ..... , 
(Sod"'" 20 I hypochloride) pp . .. .... ... Sutylp~ano:~ne 

tlL 

.o.-a~•••aaa ______ ~~•-

Material 

PVDF 
pp 

PVOF 
pp 

PVDF 
pp 

P.B/19 
CHEMICAl. PERFORMANCE 

Temperature ~c 
20 40 60 80 100 120 

I 

: 
' i 

I ' I 
I ' 

0 I I ! 

! 
I 

~II '1 -ofl·-T-1-.·-· -
PVOF 

I I 

PP ... I I 
FVDF I 

pp ..... : I 
PVDF I ! ! ·- ' pp ' f ---1 

' 
PVDF i I 

PP ·, I 
PVDF I i ! 

PP ~ I I 
PVDF ' ;o •• I~ I 

I 
pp i 

PVQF I 
pp 

' I 
PVOF ! I ' 

pp 
' 

PVOF ' ' I 
pp - i I 

PVOF I .... L 
pp - I I 

PVDF I 
pp .... i ~ I 

PVDF I I I 

pp ! I 
PVOF I 

I 
pp ~· ···~·· .~ I 

PVOF I I 
pp - I I 

PVDF I ! : 

pp - i I 
I I 

PVOF I I 
PP F-1 ! I ' I 
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TASLE 1-1 
CHEMICAL RESISTANCE OF PP AND PVDF 

Oonr;:en· Tem.oorature ;C I 
Medium !ration Material 

20 40 so ao 100 12¢ % 
' 

ConCGn-
Medium tmtlon 

% 
S:.~tyloh'J'Ia.atc- PVOF ·.I I I : 1 j_ (D<butylpl":t!'1alate) TR pp ~···(-~.:.··r···~···t.IJ . . -~·- ------ .. 

ca~·~~ir: lye 
aq:..~us L 

Caustic eooa 
60 

Ca'e·um PVDF 
' -1 I carb:)!"ate ClL pp ' I I 

C.>::creco1JC acid 
(I'J'IO;<C), aqi.IN\.!S L 

Calch,.l"'' cl\lorata PVDF I I I I I I ClL pp 
i ··-H I 

Cit'Or~ce~ic acid 
(mc:~o). aq:.:eOt.Js 85 

Calc:ttn cnro,.·,Q~ PYDF I 
' 

aqo.:~S GL i pp 
I 

C."''cral {TriC.''liOr 
acctil:danyce) TR 

Calcium l':ydro:.:,de PVDF •••••••••• J •••• r···j_ , I 

''" ----pp· I , ' l--i I I 

c.,:oral hyora;e 
TR 

ca:c:urn 1\y;och~orite PVOF ' I f- I ·J· (Ch:ctic'e ol,imo). L pp 
I I 

aqt.ec::s 
' Calcivm rwale PVOF ' ' 

. -i aqueo~s 
(" pp' I i 

Ch.cram'ne .j,QVCC~JS 

L 

ChiOrdiphenyl 

H 
":al~ium ~ufph~la PVCF 

I 
I I I GL PP '· . I 

' 

C!"ic>•oe:hsne (E.rr:yl 
cr·ro:1c.e) TR 

Calci',!lTI sulphi~e PVOF I I I I VL . -
I I 

pp ... .... . ... 
CamphOr1o oil PVDF I I I (CampMr or I) TR .... 

pp 0 

2·Cniorethar:ol 
{E;I'lyle~cnloro- TA hyCrir) 

cr.lor1c ac·1d 
11q:..eous 1 

CafboJrneiJITJ PYDF Ch!oric acuj H ' ... pp r- I I aQUEIO!JS 10 
Carbon mono,:c-ide PYDF I I gas TR 

PP I i I 
Ch.oric acid 
aauco...s 20 

Carbonic PVDF i_~ Ol'sulphrde TR PP 

~ 
Cart:Ofl dio•ide PVDF I I I 
gao TR r--pp 

Carboni;: acid dry PYDF 

Ch:or:de of lime 
{S·.ur'Y ir'. water) 

~ny 

CI110rir,s liquid 

TR 

c~rorme gas, wet H pp I I ! ' Carboruc ac;C'J PVDF aqllOC\Jl GL 
I pp 

0.5 

Ctl!CI'Ino gas, wet 

' caroomcacidwet PYDF ' Ch!Or'ne ga$, dry H 
~p TR 

Castor oil PVOF 
TR PP I 

Chlorine water 
(ChiON'I&} GL 

'late rye aq1.-eovs PVDF C~h;;trr!Qtl'\)'1 50 
p~ I 100 

P. '3/19 

rempera11,Ht ~c Material 
20 40 60 80 100 120 
' ' ' PYDF I I f--: -. 

i PP I I 
PYDF ! J 
PP 

PVOF I I i 
' pp 

\ 
PYDF I ! I ... --pp I I i 
PVIJF ... .... . . I 

pp 1 I I i I ' 
PVOF l 

PP ... _I 
PVO.' I ! i 
pp r- i I I 

PVDF i I 
P? I- I 

, 
1. I I 

PVDF I I I -·· 
I i ·r I PP 0 

f>VDF I i i 
pp ' I I I 

PVDF i i 
PP !"---+ ........... 

I < I 
PYOF 

' I pp ....., ..... ... 
PVOF I 

I pp __,. 
I 

PVOF I I 
PP I 

PVDF ' I 
pp 0 I 

PVDF .•. ·f ...... .... ..... ··--! 
I pp , I ... 

PVDF ... ..... ····l···· ····i pp I J 
PVOF , , 

PP 0 I 
PVOF ' i 

PP ···~ I 

PVOF 
PP Q 
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TABLE 1·1 
CHEMICAL RESISTANCE OF PP AND PVDF 

Concen- Temperature ~c I Medlurn tra!lon Material 
20 40 60 80 100 120 i % ' 

ConcM· 
Medium 1ratlon ... 

I'VOF I I 
Ch~oro0er..:e.1e TR .. , ..... ,~··· 

P? .... I I I 
Cor.on $eao oil TA 

PVOF I I I CM!orolofm 
' ····j (Tricr-.lororretMare) TR pp ... ' i ' I I 

Crose\ ac,ueOI..'S 
<90 

PVDF I I I ' Chlorci'T'\6t.":aM ' ' ' 
Creso: ac;ueous 

(Methylchloride gas) TR pp r·- I 
I 

~90 

01forosu:phon:c PVOF I I I i ' <l.Cid TR pp I I ! I 0 

C~tor.e.'c'e!"lyde 
TR 

Ct\rorre aivm PVOF ! I I I 

iQW90U'O GL 
' i I pp 

C~Mic'D or .C013$5i~m 
( o;ass1um cyanice) L 

C~rome acid~1 PVDF i ! (Chrom.e;VI)<l-..:id~4 ~} 20 ~~··· 

3.QUOOVS PP - .... : .... ' I 

CyMid.c cJ 
:;mtass,un aqueo·~s GL 

Chrome acia~l I'VOF I ' (CI'ItCti1@(Vl)-oxidc4l-) ' 40 P? ~····t···· I ! aQueous 

Cycloh>i!X.'I,nol 
TR 

C!'\!O!'!'IOOi.IOh~·r·c PVDF I I I ! 
&eid, Chro'r.;:; a:;io;/ I 

s~lp"luri<: acid 15/351$0 pp 0 I ! 
Cydone:<anV('e 

Til 

Citric ac10 I'VOF 
' 

Cy:;:ohl'!:o:snc 
GL PP I I I 

'111 

C1tric: ~c'd aqua0!1S PVDF 
I ' ' I 

' v" . 
PP 

Cocon;..l buUer I'VOF I alcohol TR 
---~···· l-pp .... 

Common san I'VDF i 3Ql,leo\l$ v" pp 
Decalin• (Cacahydro-
M.pllthalinc) TR 

Common salt PVDF I (Natrium chlaidt:) GL pp I 
Detergents 

H 

Copcer(tl)·chtor'de I'VOF ' ! IJ9)(\r1ne IIOI.OBOiJS 
GL pp L 

Copper(II)•CY'J1<0e PVDF 
GL ' 

.. 
pp 

Oextro:a;e (Starel't 
sugar, gtuco&e) 20 

Coccer flovride PVDF I I Q(IU&OI.J$ GL pp 

I ' 
Copper(ll}·n~ra~e PVDF 

' a~eous 30 pp I ' 

1 ,2-DiaminOCiha(IO 
(Ethylene d·a!T".ine) TR 

Oibutyl prtMI\lle 
TR 

Coo,cer(ll}-~itra!c PVOF ' ' I i GL ' 
PP 

' I 
I Coppen;!l)-sulphate Pvor- ' I GL pp ' ! 

Oichioroet:.,:ana 
(-..l~yltden.e r;!lct\loride TR 
& Yi~y!Eitlf dfehiJfidO') 

Dic:hloroetMylene 
11.1 and 1.21 TR 

Copper :rulp~a!e PVOF ! 

I 
ac:ueou$ GL I 

pp ' I 

Dichtoroacetic acid 
aq•Jeo!J$ ~0 

ASAHIIA.MEFUCA, INC. 

P.l0/13 
CHEMICAL PERFORMANCE 

'l'GmperaMe- •c I Material 20 40 80 80 100 120 
' ' ' 

PVDF ... ! .. ~ I ' pp I 
' ' 

PVDF I 
?P ' 

PVDF i 
pp --i 

' 
PVOF ! I· ••• ... I 

pp -t ! I 'I ! 
I'VDF I I I I 

pp I 
PVDF I I I 

pp ' ' 
' 

PVOF ' I 

' pp ;......_: .... ~ ... ~ I I I 
I 

PVOF r---J, .... f .. I 
pp ... .... ... 

PVOF I : 

-t- ' ····-"'t'""'·"~:· ·-pp ~ I I I 

PVDF +-1 pp ... ~ 
PVDF ...... ~ -·+-J__j 

PP ····r···r i ! 
PVOF i I I 

pp I ' I ' 
PVDF I I i I I ' 

pp I 
' ! I 

' 

PVOF I ' I 
pp I 

PVOF _I ___ \ ····=-- -
! pp ~···· ..... ; i 

PVDF f-~-+-J i I I ---.-
' : PP 0 I I 

PVOF 
! pp 0 ' 

PVDF I 
pp ! 

1·9 
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TABLE 1·1 
CHEMICAL RESISTANCE OF PP AND PVDF 

Medium 

Oic.'110roacet:c 
acid aqveo~s 

Conccn· 
tration 

'lo 

TR 

Tempe~aturQ ~c 
1 

::>n j 
~o 40 ~o eo 100 H 

1-P,-,VO:-F-+---f-1 I+ i__j 
pp ... J •••• t ... , I I I 1----+---t---::-=:·-1--+-:---+--:--+-t-----i 

r!~~F r-- .. J ... J '' : ~ I I 
O!c~loroacet1C acic 
rT'.€tl1yl Gliler 

Ditsei fuel 

Ole~>t/1 G:~":cr 
(Etl'ly ether) 

Diisotutyj ~e'.o-.e 
(2.$-0imell"yl..a. 
I'IC;:Jial'io~"e) 

Oimathy1amil"t , .. 

Oinonylohrhalatt 
(CNP) 

1 , 4.Qioxan 
(Diethylene dio:c1dG:) 

Emulsions 
photogr~nic 

enzy,.. maGol 

1·10 

TR 

IR 

H 

TR 

TR 

TR 

TR 

TR 

100 

TR 

TR 

TR 

TR 

H 

H 

PVOF I I I .) 1-·P·P· -+.-.. -+.i-+---+1-+---+1-+i --~ 
PVDF -J.. -+-+-1 

PP ~····f"" I , I 

' 

PP -i I L 
PVOF i I 

Pp I 
.. 

~···· .... : 
PVOF I 

1--:-,....--+--1--T-·-t--+--l~i ··-PP .... I I i 
1--P""'vo,...F-+"""1___, __ ·l-+--t-t--+1 __. 

pp "-I I i 
PVDF 

pp 

PVOF 
pp 

PVOF 
pp 

PVOF 

PVOF 

PP 

PVDF 
pp 

. .. \ 

I 
I 

~···· ····I 
I 

~ ... ···~ ... ~ ... , ...... . 

I ... I 

I 

I 

' I 
' 

Concen· 
Medium uation 

~, 

ESt'i!r 
4C 

S'!hanc1 

ret-:yl alcch~l) TR 

:thy! ace~at~ 
100 

E·.~yi .:tlcoM: ~.';u<::·:JU$ 
96 

. E:~, 1·i s.:c:::::-:ol • Jr::il::c 
~C·d {E:".z:.·.,-:~ 
c':lr1pound) 

~ 

!:ih/1 a:cc·!"cl 
(S:,zyrre :r'J~I1) ~ 

Etllyl aicohu 
1'"1elh~l~!ea wi:h 96 iol·-~12'\ 

EL~)·I CCr"ll('rll:! 

TR 

Et~y~ chloride ras 
(Ch:e!uethar.e TR 

E:nyle~oc,~lorohydr:n 
(C"Iorc-;tnanc:} TR 

E.t~ler.e·:liarr. ne 
I l, ·0 am,noqt:-:ane) TR 

Etnl~M glycol 
(~, ·EtnanoaiOIJ TR 

Etr1y~eoe O;<iee 
¢as (Oxiran) TR 

E:~.y~ etrer 
100 

Ex~ews: gases 
C0'1taini~g S02 VL 

E:x;ha:...St gases 
co."'lii:'li~ carbon any e:oxidt 

E ~Must (;as&s 
con~aining SI1Y l"r~rochiO'.IC ae1.d1l 

E.xnauat sese$ 
con~in1ng hydtogan VL ltuotide 

Ex1aust Q8SCS 
co1taining nitrogen VL 

I 
E.xhfwst gasss 
co:"otalning oleum VL 

P.ll/13 

Maleri.al 20 
TempGrature "C 

40 eo eo 100 120 
' ' PVOF I I I .. ~ .... pp ... .... .... I 

PVOF eo- ' ' ·J ····t···1····r··· 
pp 

PVOF I I I I 
pp ~ .... , ... i 

PVDF I -- ... 
' 

' .. pp 
I ' PVOF ---- . " 

PP 
' 

I 
PVOF I I 

PP I 
PVDF 

pp .......... ! 
PVOF ... . ... I 

I I',, II o I --pp ... I I : 
PVOF I 

! I I I pp 0 I I I 
PVOF ' 

PP I I ' 
FVOF . . . . ... .. ' I I 

PP 

PVOF 
' pp 

PVOF I ! 
pp 0 I I 

PVOF - I 
pp ... I ! 

PVOF i 

pp 

PVDF 
pp ' 

PVDF 
pp 

PVOF 
pp ' 

PVDF 
' pp ' 

FVDF 

PP 0 I 

ASAHI/AMERICA_INC. 
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TABLE 1-1 
CHEMICAL RESISTANCE OF PP ANO PVDF 

Concen· r,mperature ~c 

I Mecll1.1m trat!on Ma,teriolll 
20 40 60 eo 100 11':!0 '4 

Concen-
Medii,Jm !ration 

% 
Exhausl ga::9S PVOF 

I I sulct.urio acid wet ar.y 
I I I pp 

Glac al acliltic ac10 100 

G:ucose aq• .. sows 
20 

rauysCids PVDF I I J I 
100 -P? ... • • • • r • • • ·~ I 

Glu~c$e aqueot.:s 
GL 

FMilizcr salt PVDF I I I I 
I Glyccrire (Glycerol), 

H I I 
' I 

... 
pp 

I 
a.c.u=-ous any 

Fixing sol\i!:OI":li PVDF I 
i. .. J --f-' photographic H ' PP 

' 
I I . 

Glyco· ac:;u~:Ous 
H 

FhJOI gas, dry PVOF I -1---1--
I I 
I I TR pp 0 I I I I 

Glycocol aavcot..s 
10 

FlworJmrr.of1,t.Jm PVCF I i 

I 
i!QU~US 20 

I pp 
I 

G:ycolic acid 
at;~ 1Jeo·~s 30 

Fluosi:icic acid PVDF 
aQueous I 

32 pp 
I, I 

G',;~col'1c ac·ld 
aqueo .. , 70 

P.uosilicic ac1d PVDF 
aq~SOIJS 40 pp 1-i 
Forrr.aldehyCe PVDF" 

I I 

I ac.uaous 40 
I I 

·-pp 
Hep:ane 

T~ 

FOtmie aeid ac.ueous PVOF 
I 

' I 
I as 1- ~ • • • t ····I ..... ,_, 

PP I 

Hexane 
TR 

F(UctCS(l PVOF .Usxancldol (1.2,6) 
L pp ' I TR 

FrtJil juiCeS, ~ul~ I'VQF I hyctaz.ire t\ydrare 
H pp ' I I TR 

Fruh ~ulp PVDF 
M pp 1-

Hydtotlromic ac:d 
(solu!iOn) a~ueouc 41 48 

Fvel oH PvOF 
H 

PI' - ... . " 
Hydrochloric acid 
a~ueous1l4l VL 

Furlury1 alcohol PVDF 
TR pp 1- ... ... Hydrocl'l!oric acid 

aq:.Jeous 1>'1 >32 

Hydrocyanic ac;a 
(. 

HY<):ocyan~ oc'd 
aqueous TA 

Gaawa!er PVDP I ' ! I 
H pp I 

Hyct;<l'%<~ acid 
aqueoue 4 

GalatinQ PVOF 
L pp I 

Hyorotl~c ieid 
aQueou 1 

40 

ASAHI/AMERICA, INC. 

P.12/l9 
CHEMICAL PERFORMANCE 

'T'empGrature ~c 
Material 

llO 40 GO 80 100 1~0 
' I 

PVQF I ""'/-+-pp -+ ... ... 
PVDF 

' . , •.. 
pp 

I 

PVDF 
I I 

I 
' pp I 

PVD~ I - PP 
' I I 

PVDF I I I I .. -j pp I 

' 

PVOF 

I 
- ·~-PP 

PVOF 
I I I _J_ I 

••• t 
.. 

pp - I I 0 0 I 
PVDF I 

' I 
pp r--

PVOI' I I 

I I I 
-"pp ......,. ... ! ... , I I 

PVO~ 
I 

pp ~···~··· I I 

PVOF I I 
pp 

PVDF .... ••• •j• •• ! 
pp 1-

PVDF I 
pp - ....... 

. ' 
PVDF 

I I 

pp I 
PVD" 

I 

PP I 

~···· ... 
PVDF 

pp I 
PVOF I 

I 

! 

I 

I 
! 

I 
I 

I 
i 

I 
I 

I 
I 

! 

i 

: 
': 

pp I .J 
PVOF i I 

pp I 

PVOf 
' I 

pp 
' i 
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TABLE 1·1 
CHEMICAl RESISTANCe OF PP AND PVOF 

Concen· Tcmpgnature "'C 

1. 

Medium tratlon Mate~ial 20 40 so eo '00 l20 'Yo ' 

Col'!eQI'I-
Medium trO:l;'.IOM 

% 
PVD.E= ' i 1 

Hy~rolh;oric 3CiO 
' ilq"JCOua3'A! so ' 

! .... 1 
I 

--pp 
! .. I Hyarollucric at:id PVDF I aaueousS)-IJ 70 '• .... _ 

PP H····.····• I I 
-·! 

HydrQI~uosi'Jci~ ac·d PVDF I 'I I 

-+· ' aouaous 32 -· PP 
I ! 

L·on(lt)·6ulcM:o 
GL 

:tcr•( 111)-sulpha'.e 

GL 

1$0Cu:snoi 
TR 

Hydroil~.;csrlic:c ;;,cid P'JOF I I • :tCI!.l.OUS 40 r--·pp' i I I I ' ' 

iSC:l:L1'fiiC <lCid 
TR 

HydrOQ!ll'l bre.Ti:e Pvor- I I ' I 
I 

gas,!>l TR pp I, I I I I 

tsooc:ane 
TR 

Hyd~gen cl',:orrde PVDF . ·i ' 
I gas wei & cryC'l TR ' T"" ·~·-

' I pp 
' ' 

ISO:l.'tlpyi a:c:oh::l 

TR 
... ,...,.., --

HydfQS@n g•s PVDF I I i ,---i 
I, 

' T'l pp 
! 

Hydro;en peroxide PVOF 
' 

! ;!q:..QQ...·$ 30 
~;····~····! 

---~-- --PP I 
LaC:IC <1C'~(j 

TR 

HydrQgetl p·¥OXIde PVDF I I j ___ j_l \c;uoous 90 
I pp ... ! ' i i 

Lac:ic acid 
3C~'e<xo! 90 

l'iydrogen $'ulp~ice PVDF I -~ aq\.ll!!ovs GL r-·-pp I 
La'1olin {'Nool oil) 

H 

Hydrogen su~l"!ide PVDF I I I gQ,dry TR - ... 
pp 

' i I I 
Lead ac~ta:e 
;.J;C·~CUS GL 

"·>df09lnhypOM PYDF I I ~"'ite aque-;~Ui VL .•. 
pp I 

:..Sad :e~~aethyl 
(TcrraQtny< :aM) TR 

Hydroculnone PVOF I I I L pp - I i 

Ligr:t l:quid peralf1n 
TR 

liydrQql,jinQI"f PVDF I I GL 
PP - I I ! 

L';l'lting ga; 
H 

Hydroxyiamir.e PVDF I i I sulphate a~c-ous <12 
PP I -~--

Lln$Ced Oil 

H 

L:~;;uid ammcnia 
(Amr"nOn!a. water) GL 

IOC1it1e. tine1ure PVDF ' I i I ' I H pp -f .. +···\ 
lron(ll)-chiOI'ide PYDF ' ' 

GL - ' ' ·-·+-PP I I I I 

Magnesium 
car0011alf GL 

lrO<'I(III)..:t1ioride PYOF ' Magnesium chtQfide 
GL pp aqveous GL 

lron(ll!)-nitrate PVDF ' 

L 
PP I i I ' 

Mag~esium 
hycroxide GL 

1·12 

P.l3/19 

T':)mperature ·'C Material 
20 40 60 80 100 120 

' 
PVDF I I ~· ··"·-·~ pp 

' I I I 
PVOF 

I 
' I 

pp ' I ! 

PVOF I ... .. 
pp 1- ' ····~·-·~···· ... , 

' I 
PVOF _j_J_ ... 

1-pp 

1-~ PVOF 1--. . . . ... I -·-· 
1--PP .... ••• t 

PVDF 

---1 I-· 
' pp 

' 

PVDF f.-- .•. ., ... , ··-·· ' PP 

PVDF ' ' 
PP ' i 

PVOF I 
pp - 0 It 0 ···~ I 

PVDF ' I I 
' ' ., .. -·. pp .... ···~ 

PVOF I 
pp - I I 

PVOF 
, ... _, 

pp - ... .... 
PVOF .. L 

PP - I 
PVOF I 

' 
PP I 

PVDF 

I PP 
' 

PVOF ' 
PP ' 

PVOF 

pp ' i 
PVDF ' --H PP 
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TABLE 1·1 
CHEMICAL RESISTANCE OF PP AND PVDF 

Concan· iempeta!ure •c 
Medium tration Mat"rla! 20 40 60 so 100 120 

% 
' ' 

Cor~cen-
Medium tration 

% 
I 

' ' I MaJnesiiJm PVDF 
I I 

hy rox;ce carbOnate GL ,_, __ 
' ' I pp 

' I I 

Methoxy!:l:.:tyl alconol TR 

Magr.&sium nittate PVDF 
I I 

Gl 
,_ .. _ 

pp i 

MethylbonzoiTi acids 
(Tolue:o.e adds) GL 

Magr.esiiJm $alt.s PVDF I I 
GL ··-pp 

I 

Me:hyl bromide 
TR 

PVOF 
I I Magr,.s:um sul¢!"~te I aqueous GL pp ' I 

Mathy! chioric.J' 
TR 

M~Hle seed o/1 PVOF : I I TR ._......., 
' I pp ~····r···· I I 

M~hyi€'M ChiCfide 
(Oichlcrornetr.ana) TR 

Maleic &c id e.queo~ s PVDF I I i 
GL pp : 

' 

Mcu~yl ethyl keto~e 
TR 

' Malic Jci~ aq!,!eoos PVOF 
' I 

pp I 
I 

' 

M1':k 
H 

\1cnth0i PVDF I I TA pp ~··· ... 
Mineral oil 

H 

I ' I ••• ·I ' Merc·~ry PVOF I 
T~ ' ' PP 

' ' 

Mir.eral water 
H 

···~ Mercury(ll)~hlor:ce PVDF 
I I GL pp ···-r- MOia~cs 

H 

M~rcury(ll)•¢yar.ide PVOF -+-GL pp 
' 

Mereury(l)·1'1itrate PVDF I L pp 

Mercu!Y salts PVOF Naphtha 
GL pp H 

Memane bn;rnide PVOF 
(Mstllyl brorrnd&) TR ·-· pp 0 

Natural ga& 
TR 

Mo1Manol (~<!r.~ PVOF ~ ... .. I ak:ol'lOI) TR r---=-
I pp 

N,N·D'rro\hy'JOf. 
m&miC:e TR 

Metr.anesul~t"ooie PVOF I I ae·a (Melllysull)hu•o ® pp ···~ I acig),aq~s ... . .. . NiCkel(i!)-CIIIOiidC 
GL 

MatMar-esul(lhOr'lic PVOF 
(leid (Mcthy!wlchufiO >50 

PP I add), a~uE:OOS .... I 

NICI\~111)-n(latG 

GL 

MetM~ oiooMol PVOF 
(Methatol) 5% pp 

·--,-
I ' 

NiCkel snits 
G(. 

Methylamine PVOF i Nickle\11)-SI.ll!:lhate aQI.IeQI,l$ 32 pp -- I GL 

Metno.:vb~.Jtanol PVDF I TR 
PP 1-- ... , I ... 

Nicotinic ac:t:1 
VI.. 

ASAHI/AMI!!RICA, INC. 

Material 

PVDF 

pp 

PVDF --=-----pp 

PVDF 

PP 

PVOF 

P.14/l9 
CHEMICAL PERFOKMANCE 

Tempar.atw~ ~c 

20 40 60 eo 100 120 

Ll __ .l__. --- .. _ .. _ 

1-- · · • ~ • · • i I 

- ·····~ --1·-·l·-... I 
--LL o I I 

I I I --··-pp 0 ! I 
Pvc• ~ I I I 

PP ... I 
PVDF I I 

pp - .... : I • • • "r 

PVDF I 
pp I 

PVOF : ' ' pp ~ I I I I .... I 
PVOF ' 

' pp 
' 

I ' I PVOF 

' ' 
. ···-···r-pp 

' ' ' ' ! 

PVOF 
·+-· ' 

I I 
PP - : I 

PVDF I 

-pp· 
r--

PVDF 0 I 
pp ' I 

' PVOF 
' 

pp I 
PVDF 

' J. -I pp 
' 

PVDF I 
PP 

' I 
PVOF 

PP 

PVOF I I 
PP --1 

I 

i 

I 

I 

I 

: 
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CHEMICAL PERFORMANCE 

TABLE 1-1 
CHEMICAL RESISTANCE OF PP AND PVDF 

Concen-
Medium lration 

% 

Ni:r:c ac.c 
ao_weQj,;s VL 

N1/r'C3.M 
ao~.;eou!i 10. 50 

N1tric acid >50 
aqueo~s 

<55 

1\WOb&rllCr'U~ 

TR 

Nitrc;..S 1urresfl 
Gl 

2-N:~.~to:ueM 

TR 

Cc:~tic·ncie: 

TR 

Oil of !Urpoel"iMe 

TR 

Qi,s essential 
TR 

oas. ve~ei3ble & 
arnmal TR 

Oleic acid 
TR 

Ole!..-m 
(H,SO, , SO,) T~ 

Oiet.Jmfr.Imt1 
VL 

Oleum !urrres. 
L 

Oxalic at'1d aque¢~.;£: 

GL 

Oxygen 
TR 

o~tv1e gas•l 
0.5 PPM 

J ParaHin emulsions 
TR 

Materiel 

PVDF 
pp 

PVOF 

FP 
PVOF ··--.. --... 

pp 

PVDF 
pp 

PVDF 
pp 

PVDF 
po 

F'VD~ 

pp 

PVOF 
pp 

PYOF 
~--·····- .. ---PP 

PVDF 
1--::-::---pp 

PVOF 
pp 

PYOF 
pp 

PVDF 
pp 

PVOF 
pp 

PVOF 
pp 

PYDF 
pp 

PVDF 
PP 

PYDF 

PP 

Temperature ~c 
20 40 so so 100 120 

' i - 4 ••• ~ •••• I 
' I ' .... ' i I .. ••• i ••• .J 

0 ' ,_ ... ..,i_ .. _ _j _ ____ j ---i-- I 
' 

I I I 
' ' 

i 

-:···· ' 
I I I ·~ I I I 

I 
i 

' 

I 

····I I I 
' 

I I I ! ....... ··i····: I I I 

I I ... I 
I I I 

0 I I I 
I 

·--···..;.·-
f. lOll 

~ ····t··· I 
' 

r-- I I • t I I I 

0 I ! 
0 I 

---
0 I 

0 I I 
I 

I 

- I 
I - I 

I I I I I 

Medium 

P!<e.n~t oil 

1-P~r1t~r1Q/ 
(~·Ai'\'\yl<liCO/',jl/ 

-2-Pent::.nol 
(sec:.-":-Any!a ~co.-:ul) 

Percnlo11C ac:d 
aqw<nU$ 

Perchlor~c .;.c:d 
aqu;;ou:; 

PercJ-.Ioric :acid . 
ac,uC<luS 

(Tetrach!orootl\ane) 

PelfOI~um 

PhsrJQI aqueQI.JS 

Pher-.ot aqo;eous 

Phenyl~ydrochloride 

P!'.Qsgene liQuid 

Pr.oSphate& 
inorganic: 

Phosphoric acid 
aquoo;s 

coneen· Temperan.J~e ~c 

20 40 so 80 100 l20 
tta!ion Mat~rHiat 

% 

TR 

TR 

TR 

TR 

rn 

so 

70 

TR 

TR 

TR 

5 

90 

T~ 

TR 

TR 

GL 

95 

so 

PYOF 
pp 

PVDF 
pp 

PVDF 
pp 

PVDF 
pp 

PVDF 
pp 

PYDF 
pp 

PVOF 

PP • •• • 

pp 

PVOF 

pp 

PYDF 

.. . . ' .. ' ' .. , 
'--+-··· ... 

i 
i 

I 
i 
I 

I 

.... ~ 

i i I 

I I I PP 
PVOF 

pp 
-- ____ , ___ ,_ 

PVOF 

pp 1-

PYDF j 

pp ..... ····~···~ 
PYOF 

PV~~--- ---- ----+--+1 -+-
1
1----t-f--1 

PP ••• •••• ••••l 
PVOF I ' I 1--=---+--,-+------t-;- -- rl _L -- -pp 0 

PYDF 
pp - ··---·-

PYDF 
pp 

PVOF 
pp 

---
' 

I ... -:• ... 

ASAHI/AMERII':A_ IN!':_ 
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,) TABLE 1-1 
CHEMICAL RESISTANCE OF PP AND PVOF 

coneen· iemperature C 

I 
Medium uallon Mater!a,j 

20 40 eo 80 100 120 % ' ' ' ' 

CMCQr'\• 
Mii>dium tra:lon 

% 
PVDF I ' ' PhOsprrcric ac:d 85 ' ' (Ortho-) pp 

' 

Pctas:si·.m 
cr-.to•h-::c o.c,ueovs GL 

Phospt'.orus (111)- PVOF -j 
ti'IIOiid~ TR .. 

.~ .. --
pp ... i ! I 

Poto3SSiurr, Ct"or:Y!'Ii!.le 
i'l.QUCOI..OS G!. 

Ph~phorus PVDF I I 
oxyeh!Oiie'C TR 

_ .. 

I I pp .... I I 
Pow.sd;urn crvcmc 
(illj su.pha!e (Ch'Qr.Je L 
alum) 

PVOF ' I 
Pr~ohorus I i pentoxide TR pp - I I ' I i 

' 

Potassium cya~idG 
{Ct~n~ce of l 
polls~iu!'Ti) 

PhOsphOfUS PVOF I I i I 
j ' trich!<jr\oe TR -1 ' I pp 

Po~assi:.m 
dichro:'rats aquqous GL 

PhOh~OQit~.Chic PVOF i I I 
' devel~in:; i!ge"ts H pp I I 

Fctas$iu~ ~-=r·i-
cyar.Jcc & ~otc.ssi~:"\'1 GL :erroC)'ariQc, 

Pr.trlalic acid PVDF Pota~si;;;r. 'h..:~r.ce 

GL ---pp· I 

' 

GL 

Picric acid /2.4.6· PVDF 
' ' Trir.i!repheno!s} GL '----= ... 

I pp - i 

f'Cta.SS•ym ~~~a-
cvancF~r ~·€'111)&&j'll) 

Gl. (yi)IICI'I do r~;Q ~~~;!..l;~tc: ::• 
'" \ 

Pine n~die oil PVDF I I i I I 
H ••• t .... I I 

. 
PP - I ! i 

Pota:Hium 
t-.ypoc~:lon~e l 

Po!JOJe water PVOF ' 

(ctoorouo) TR I ---l --·I··· PP 
Potassium ie.!:ide 

Gl 

Po!assium ?VOF I I I I aluminium sulphate L ..• 
(Potassium slum) PP ' 

P~:a:ss".lm n1trate 
:;.ql,ltoi.IS GL 

PotaSSium PVOF 
b1caroonate GL pp 

I 

Potassium 
perchlorate aq·J~CIJ$ 10 

PQtassii,II'Tl PVpF : bisul~ha:t Gl 
j 

pp 1-- I 

r-otestium 
parchlorate aq;..eous GL 

Potassium hy<lro<,len PVDF I 
I suiQhite (Potassium L 
I Cis;ulpi1it6) pp 

' 

?ot.n.sa;m 
. pQrrTtaf>ganatc 6 aqueous 

Potassium borate PVDF I I 
lill;ll,/tOVS 1 -----=--··· "'- ' pp I I ' ' 

POins:um 
ptrmar'lgannte 20 
aQUeOl.IS 

Potassium brom•te PVOF I aq~us 10 pp I 
I I I 

I 
Pota~nium bromate PVDF I f GL PP I 

Potassium CErcxodi • 
sul~lo (Potassit.Jm GL 
persli~·he:e) 

Potsssium p~.osoMta 

Cl" 

Potassiutl"l bfomioc PVOF PotaSS1.um suiJ;:~·.e 
ae.u~ GL 

' ' pp 
' 

GL 

Po!a:ssium Cirbonata PVOF 0 I (Potash) Gl. -
pp ' I 

"o~&ium su;~l'lide 

L 

Potas&ium Chloral& PVOF ... ····r··· ····r··· GL pp I 
Pcta:oe-sPirit oil 

TR 

ASAHIIAMERICA, INC. 

P.l6/19 
CHEMICAL PERFORMANCE 

i~Jmperau.~~e C Material 
20 40 eo 80 100 120 

' ' 
PVDF I .... ' ' pp I 

I ' 
PVOf' I I I i I 

PP 
I I ' I 

PVDF i I 
pp I 

PVDF i ...•... -
pp I 

PVDF I 
'1~·-·· pp I 

PVDF ' 
PP 

I ' I 
PVOF - I 

pp ' 

PVDF -· I \ 
PP I I I 

' 
PVDF I I I I 

PP i, ' I I I I 

."VDF I 
pp 

' 

PVDF ' ' 

pp ' i 
PVOF I . -

' pp 
' _l 

PVDF ' .... .... .... . . . . ...... 
--r-· --?P 

PVDF 
I I 

pp I i 
PVOF 

' pp - I I I I 

PVDF I I I ;--:--· pp ~····~··· I 
PVDF I I ' I i 

pp ' 

PVOF ' 
pp I 

' 

PVDF ...... I ... ••• , •••• 1 •••• 

PP I 
PVDF I I I i 

pp 
' 

I 

1-15 

I 
I 

I 

I 

I 

I 
I 

I 
' 
I 



NOV 28 '38 07: 17Pi'1 HSHhi/'hi'1E~ICH, ELGII~, ILLII,~OI3 
CHEMICAL PERFORMANCE 

TABLE 1-1 
CHEMICAL RESISTANCE OF PP AND PVOF 

Conc.Qn· 
Medivm tratlon 

% 

PropJno gas 
TR 

Propane li(lt.id 
TR 

Pro~;onic acid 
aqueous 50 

Propionic add 
TR 

P·opanol·( ~l i:Orcpyl 
afooi'lof) TR 

Propa,-gyfa!c011ol 
ilQi,jeOIJS 7 

Propylcnq g:ycol 
TR 

Pyrid111e 
TR 

I Roaslar dry 
any 

S&I~C:ylic acid 
(lL 

Sea-wSJer (Lake 
watet) H 

S\lieie aeid a(lueous 
H 

Silicone emulsion 
H 

S~ieone oil 
TR 

Silvet acetate 
G~ 

Silvfr cyanide 
ClL 

&"" n11ra1• 
~UIM G~ 

Sliver sal11 
GL 

Matarial 

~VOF 

p~ 

PVOF 

pp 

PVOF 

pp 

PVOF 

pp 

PVOF 

PP 

PVOF 

~~ 

PVOF 

pp 

~VOF 

PP 

PVOF 

PP 

PVDF 

PP 

PVOF 
pp 

PVOF 
pp 

PVDf 

pp 

PVOF 

PP 

PVOF 

PP 

PVOF 
PP 

PVDF 

pp 

PVOF 

PP 

Temperatvre C 
20 40 60 ao 100 120 , 

COI'lCen-
Medi1.1m tration 

% 

I I Soops <1q:u~us GL 
~ ' I i I ' I +--1-...l I .... Soda(Sodum 

blc:lrboni3tel 50 

i \ , 
I i 

Soda lye (S~ck.m 
hy0,'0XICQ) ;!Q;,;ecus .40 

I ! I 
~~ I I 

SOC$ lye ($Gdium 
rydtO.v.id9) aqueeus 60 

I 
I I 

So:!ium acera•.e 
GL 

+·--· , , ··-. 
SOdium benzeil:e 

GL 

' ! I I ' ; 

' ' ' I I 
' 

Sod:um benzoo.!e 
aQU00~.oS 3u 

f.- I I I, I 
' .... .... ____ j_._l ... So<!ii.ifr. bol!~ 

~~rogen~ pero~iCO ClL ( ium p9roorate) 

Sodium br~:ce 
GL 

I I ! I I 1- I 
Sodium car!Xlnate 

G!. 

Sod:1,1m carQona:e: 
aQurl'OIJS 50 

, 

SodiiJm chlorate , 
3ClUeoYS GL 

, 

' 
ScdkJm el'llor~t 
aqueous 2·20 

' I - ----~·· "" ,_ Sodium cyan'lde 
GL , 

Sodium dichr~~e 
GL , , 

Soaium r)IJ()(ide 

' GL 

Soorum 
hexacyanferrat (II~ 
(Sodlumferrocyoo,de GL 

Sodium 
hexacya."lf&rril {Ill) 
(Sodlumtorroryan;oo GL 

So:lil.m , 
' hell3f't'oCtapl'osQMte L .... ... 

Sod"" n~rogon 
W~Mt( ium L bi$.1Jlp;.ite) 

P.l?/13 

Temperature c Material zo ~0 90 eo 100 120 , 
PVDF ! I -+-+ PP ' , 

PVOF ' , ·, 

pp , 

I 
PVOF --~-1 , 

PP ' I I 
PVDF 0 I ! ... pp , 

, 
PVDF ' 

pp 

PVOF I 

PP I 
PVDF , , 

'l-PP 
I I 

PVDF ·--+---. ~·· ·-~ ·' pp - . I : 
·PVDF 

(·--f~4 pp 

PVOF I 
, 

pp I 
PVDF I 

PP 
' ' 

... ... 
PVOF .... . :::f.:.: .. : .. 0 I I 0 ... 

···-PP 

PVOF ' +---PP 1-.... ... 
PVOF 

PF ' ' 
PVOF . ._ .... I 

PP 

PVOF 
, 
' ' pp -r 

I 
PVOF _j __ 

pP 
' I 

PVOF I 
PP 

, 

PVOF , 
' - .. ·--+ PP 

PVOF 

PP ' I 

ASAHI/AMERICA, INC. 
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,AMI/AMERICA 1516 Commerce Drive, Elgin, IL 60123-9362 • Tel: (708) 697-8444 • FAX: (708) 697-9160 • (800) 442-7244 

November' 29, 1990 

Mr. Frank Girdwain 
AT&T Bell Labs 
2000 N. Naperville Road 
Naperville,IL 50566-7033 

Dear Mr. Girdwain, 

This letter is regarding the Acid Waste ProJect at AT&T Naperville, 
Illinois. Following is Asahi/Arnerica•s warranty on Polypropylene 
Due• Pro systern. 

Asahi/Arnet'ica, Inc. (Selle·r) warrar.ts, to the buyer only, that all 
products delivered hereunder shall be free frorn defects in design and 
manufacture for a period of one year from the date of delivery, 
provided that such products are installed, used, operated, adJusted 
ar1d serviced only ir• a proper and appropr'iate rnarmer ar.d ir• strict 
accordance with any instructions relating thereto furnished to Buyer 
by Seller. In r.o ever,t shall the fc•regc•i r,g warrar.ty extend to ar.y 
products in any way caused or allowed to be, or installed, operated 
or used in such a manner as to be, subJect or exposed to conditions 
of misuse, abuse or accident. 

THE FOREGOING WARRANTY IS EXCLUSIVE AND IN LIEU OF ANY AND ALL OTHER 
WARRANTIES, EXPRESS OR IMPLIED, NO WARRANTY OF MERCHANTABILITY, NO 
IMPLIED WARRANTY OF FITNESS FOR ANY PARTICULAR PURPOSE, AND NO 
IMPLIED WARRANTY ARISING BY USAGE OF THE TRADE, COURSE OF DEALING OR 
COURSE OF PERFORMANCE IS GIVEN BY SELLER OR SHALL ARISE BY OR IN 
CONNECTION WITH THIS SALE AND/OR THE SELLER'S AND/OR BUYER'S CONDUCT 
IN RELATION THERETO OR TO EACH OTHER, AND IN NO EVENT SHALL SELLER BE 
LIABLE ON ANY SUCH WARRANTY WITH RESPECT TO ANY PRODUCT. 



Liability cof the Seller under or irr ccormecticorr with this sale arrd/cor 
the foregoing warranty shall be limited, at the sole option of the 
Seller, to one cof repair cof, replacernerrt of, cor a refurrd cof the 
purchase price of any products or part thereof Cal with respect to 
which Seller receives, prcornptly after B~tyer's discovery cof arry 
alleged defect and prior to the expiration of the one-year warranty 
period as provided above, notice from Buyer of Buyer's claim of 
defect, arrd lbl which shall be returrred to Seller by Buyer, as 
pt•ovided herein, preornptly after Buyer's disccovery cof S~tch alleged 
defect and which shall be determined by the Seller to have proven 
defective within the one-year warranty provided above; failure by 
Buyer sco teo rrcotify Seller and such orcod~tcts to Seller after Buyer's 
disccovet'Y of such alleged defect shall constit~tte a waiver by Buyer 
of any and all claims of any kind with respect thereto. Any products 
t•et•Jt'rred by Buyer to Seller urrder the foregcoing terms shall be 
returned to Seller's place of business freight prepaid, accompanied 
or preceded by Buyer's particularized statement of the claimed 
defect. The risk of loss and freight charges to and from Seller in 
cormecticoro with aroy retm·ned products shall be borroe by B~tyer; but 
Seller shall bear such additional freight charges arising in 
cor-.r·,ect i cor, with a roy s•.tch ret urr.ed products ~~ 1 t i rnate 1 y deterrn i roed by 
Seller to be defective under the terms of the foregoing warranty, the 
cost of repair or replacement (if anyl of such products, and the risk 
of loss or damage while such products are in Seller's possession at 
its place of busirress. The foregoing t•emedy shall cconstitute the 
sole and exclusive remedy of the Buyer under or in connection with 
this sale and/or wat·rar.ty cof the Seller. Except as specifically 
provided herein, Seller shall not be responsible or liable for any 
costs, expenses or damages of Buyer in connection with any removal, 
repair or replacement (including any attempts or actions relating 
thereto) of any allegedly defective products, and no charge or setoff 
of any kind of Buyer relating thereto shall be made against the 
Seller without prior and specific written approval of Seller. 

IN NO EVENT SHALL SELLER BE RESPONSIBLE OR LIABLE FOR ANY 
SPECIAL, INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING IN ANY 
WAY IN CONNECTION WITH ANY PRODUCTS OR THIS SALE. 

The agreement of Seller to sell its prcoducts is expressly coroditioroed 
upon the Buyer's assent to, and Seller agrees to sell its products 
orrly upor., all terms arod ccoroditicoros set forth abcove arod con the face 
hereof. Buyer's Acceptar.ce of ar1y products prcovided ur.der this sale 
shall constitute such assent. 

Tharok Yo•.t, 
7 c=:- 1... c~ 

I /fA.P (/' 

Tt·ish Carey 
Service Manager 

TCh·c 
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it!/ AMERICA 1516 Commerce Drive, Elgin, IL60123-9362 • Tel: (706) 697-8444 • FAX: (706) 697-9160 • (800) 442-7244 

Nc•vember 29, 1990 

Mr. Frank Girdwain 
AT&T Bell Laboratc•t'ies 
2000 Nc•rth Naperville Rc•ad 
Naperville, Illir-.c•is 50555-7033 

Dear Mr. Girdwain, 

This letter is in regard to the training and 

installation of Asahi/America Duo Pro piping 

Laborateot'Y proJect irr Naperville, Illirrois. 

iY1spectior1 of the 
eon the AT&T Bell 

Amaz i r-1g 
by Darr 
pipirrg. 

Ceorrst ruct i orr persc•rll'"le 1 were f corrfla 11 y t ra i rred and certified 

Arrdersorr c•rr the pre• per i rrstallat ic•rr techrriqr.tes of Due• Pro 

The following pipe fitters were certified: 

Jeff Nicholson 
Jim McCaffrey 
Jeff Smith 
Dave Beck 
Gerre Rio 

Mr Anderson repeatedly visited 
installation and field roctting 

desi grr charrges. 

the JOb site for inspection of 
of the system as well as c··rr site 

Ken Cat•ey Regic•rral Mar•ager for Asahi/America also inspected 

complet·ion of the JOb. 

If I can supply y•:•u further ir.fo:n·rnatior• please corrtact me. 

Sirrcerely, 

:::.:~.~ 
Service Mar.ager 

TC/t'C 
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:mE: 1 !NIB TANK CONSIRUCTION: 1/4" CAHOON STEEL(ASTM A36) 
2 OJER TANK SHELL CONSTRUCT ION: 1/4" CARBON SltiL PL .(ASTM A36) 
3 ~[RES ARE SKIP \EJID TO TANK 
4 I~I:RIOR SliPfACE ~P. OF INNER TANK: NEAR WHITE ti:.ASI SSPC-SPiO 

ALL WElDS SHALL BE: SMOOTH. CHA.NiflS AI{) PiPING SHAL... 
HAVE A RADIUS WITH Ml BlflRS. 

5 EXTERIOR SURFACE PREP. OF OUTER TANK: NEAR WHiTE BJ.ST SS?C-SP10 
6 INTER lOR COAT lNG: LENKOiE 40 SYSTEI.I AT 35-40 MILS Drl 

INS IDE OF P !PES AND fJAJIWAYS SHALL 8~ L I f\£0 ALSD 
(DONE BY INOUSffi IAL COATINGS) 

7 EXTeRIOR COATING: TNEMEC 61 SERIES 6 MILS OFT 
8 STRAPS: (2).1/4"x3''tlx20 '-6" LG. INCLUJ~ 

1/8"x6'W RUBBER GASKET fMTER 1Lx15' ~G. 
9 ANChCl'l BOLTS:(4)1" BENT A.B. SEE IUAIL(SLPP ... Iffi BY MS) 

~ 12.11 

12" ~ .... 5 '-1" ----, 

A&S WEL~ : NG CO . 
D IV OF ; PS , INC . 

DRAWN BY: JJB DATE: 1}-2-90 
fJNGi Lf -95-1?'r-to\V 1 REV : 5 
coWANY: LIQU I< LO 
JOBI 13720 
IBt~ I PII ON : "!-· 6lrl (ill10N 

DOLBi.I WAlL fJffi iZ. TANK ON SADDLES 
SC!Ili: Wtf A'lff: 12400# 

• Lit 1~ ~•-~-*--~----~--------------§:;,,J,,,j_f:I----... :J!r--qj 
21
" .--=;===I , .. """""" """""" ·····-- I'~··,-~·' i . I ; 

~ l r--1; w· "<@' II ~!: ; 'IDi """'(' m)---"'"'11 --! [-- WIN.(f<ll !KG.) l ~~ \ . : ... ----L :: : i I (liT iiJAl) ..__ ~· --H 3" (NP)-rt d ,;1 

: I : ~~ f-~ : .......... ,:.1..;, ( i I ICE 9'ACt) ' "1" I • L.lr-J I ! :.L+-iJ 
~./ j ~111111 I I 1'1 
·, ~ ' ' ' '' ~ ; I ................. I • • '·:t:j] L ~ ... '• • •••••••••••••••• n 

I • • 311 El I L j • •••••••••••••• • • ••••••••••-- ::'... ··--· .l. --·--···r··-------···"'··-------·---- -·------ --------------:.; __jr-- 1" TYP 

-Ll- 27" 27" __ r 
5 '-'" I 

' -r 15'2" a l i - ! 
I I - I.S. ! 

! 16 '-5" Ok. i 

, __ _ 
--' 87" 

ELEVATION END VIEW 



F. I r ·-1 t:~ rcoa 
' I• ....... ' --...._ DIPE 

: I' : ==~ OU1t'! TANK SJRfA(E 

' 
v 

Yl'_JJ ,_[ ~r~.---7/-8"-D-IA.-tn.£-'-S m-R--5/-8'-'-"A~'-'lTS 
' FLANGE""l5lTA JL-- lfiD TANK SURfACE 1/211 .J 

T'~ 

~DDLC: BOLT DDWN DE.1 A I L (TYP) 4" SF '!iOI In/ 
24" HltfED WANVAY 
Iii 1/4" lt. 

~" S/40 PiPtx7" LG. 
(2 TYP;ttt F'..AII:E DTL 

r- 2+" HltfED WJ.WAY 1," S/40 ~~}'/ !
I," 9Jf 3" SF 1iOf W W/ 

3" ~40 p 1Ptx10" IT£ 
(SIT bt.iA IL) 

... ....... f lli V<" ~- -~-i,m(Ml ~: 
' rALf laG. 
lR LEAK -
W:TION 
llJitR T ANI( 

~~~ru~lblfL) 
: =--------- ,.. (Xl'OCFAl) r~~ Rfi.IEf: ' .,.,. ___ ,_, ___________ , ~ -- llll<f .. ~ 
' ~ L.~:.,~ ' •-• ----------- - • ~ ,ro ' "' ~ - ' ' ' ' --- ---- ~ .. , ~ 
: ,. " . : ::: : : 0' .. "'""'" _______ Jj " """""' 
: , .. sj~ m:,'"\ :: :: : : g;__ •·: ,,;;-----Lmu;s(2' -- (IJ.Iilll TAN<) 

h

, (SIT il.AI¥JE OiL) : : :: : : i (B" S/40 P 1Pex7" Fl"; WiN Pbss I - , 
( ' ',' ' : Sfi Fltf DT·) lli I 

···'~' " ' ' ',,, ' tfAD BRACE -· : :: ' ' .. l ____ _. , .. '" )iTY?) \. 
·' ~ .,• : ' ~-ru· I ---- . ' 
' I I I I •' J : 1/4" [] • . ,....., ' " •' ' '"· . ' 

"0 ll... ' ... ' ·--- -- ' ' 
-------------· ( ____ ------- •. ' : ' ' ---- -- : j -- --- . -- : ---- ,:: __ j~ 

3" 9.Jf '5J# Rf W/ 
3" S/.W PIPEx8" LG. 
(2 lYP) 
(SIT fLAtfE DETAIL 
DJENj)S 1" JNSIII) 

OOJi' TW..S :(TY?) 
3" FQ YIWPYllNE PI PCxf IT 
W I iH 3" ffiA:...E A!ll."l\JR 
m'll ONTO P JPE ltE INS I DE 

I .; f SAIJCL.'S :(2 iYP) 
3 8" MILD C.S. 

STAMXlffS FOR mt II ~ DETAILS) 
OCUli WILL(SEE !BAIL) 

3" SJf 'J50i Ri' W/ 
S' S/40 PIPCxB" LG. 
(2 IYP) 

ELEVATION 
(SIT FLAtfE !BAIL 

EXTOOS 1" INSIIr) 

A&S Wt.LD I NG CO . 
l D IV OF I ?S , INC . 
I DRAWN BY: JJB DATE: 1:}-2-90 _ 

IJIIGI LF -96-194-fUN2 REV : 5 
COI.f>A~':': L IOU i-FLO 
JOBI 13720 

I DEstR I Pi ION: 1- 6M GALlON 
DO Lilli WAil I-DR I Z • TA~ ON SADDLES 

SCIU: J>:Jif AWT: 12400 

I 

l SEE ""-£ liLT 1m 
!BAIL 

END VIEW 



COVER fQlJ OO!'N: 
o/, 16" Hli FOR 
l2"xl 1/2" OO...T 

AND 1/_2" t-IJi 'IDlEl TO 
f1..I.I.G: lWERS I IE 

~IDE 1/8" 
v J. GASJ(IT 

4" 

~ 

I 

.·F i 
:Y ---i 
.' ,, ,. 

:l 
r.' 

SEA.. Rllt: 
3/16'\<i 1/2'Hx23 '6/16" OJ 
WELilED TO COVER 

COVER fll.~: 
1/2" RO!AIDSi"OCK 

COVER Pu\TE: 
1/+" [',_' 

liCK MD fLA 'l>E : 
if+" CAROON SITEL 

HI NIB :(2 TIP) 
3/B" tUIE(1ft m: 
SCf£14!.TIC~ 11!' ffiiF ll£ 
1/2'~1 1/2° OO.JS 

LOW PROFILE H litE )\ 
(All.. ROLWED Ew.:S) \ 

II@, 

t-r~c:=::;::=== 

SIDE SCH~MAT IC 

A&S WELD I NG CO • 
' D IV OF iPS INC . ! JilAWN BY: JJl DATt:: lD-2-90 
'I JJKGI LF -96-194-HDI¥3 REV: 5 
1 

COli!'AiiY : LIOO 1-110 

I 
JJB# 13720 

. DESCRIPTION: 1- 6li G4LL~ OOlllLE I WALL 1m IZ. TAl« 00 SAD[liS 
: SCALE: ~ A'IT: 12400# 

~OF 
Nl 3/8" WILD C.S. 

T1P. WELD Em: > ,4JT\ 
TO TAM< r~ \ 

1':77'.,--,.--r TYP. WELD TO '1/+" f/4-17\_ TAN< OOTH SlilES 

stAL Rltl> 
H IIR:(TYP) 

f--------- 87" ' 

Mt\NWA Y COVER DET A I L SAD[ll DET A I L 



II 

~ 
'I 

I' ,, 
I 
I 

12" 

f""; 1" STRA I GHI ANCHOO 80 ... T 
25" r i 'f WITH 1" NUT AI{) WASr::R 

I \ A36 CAqsJN s~ 
I i 
I i 
! I 
I ' ,_ __ u 

A~CHOR 30~T DtrAIL 

lJ:,_j 
15/8"--/ 

6" TYP 

STRAP DETAILS 

: A&S WELDiNG co. 1 
i ~~IV o=- I0S INC I l) i I ' • 
i DRA.W. BY : JJB DATE : 10-2-90 
I f11/Gf L~-95-194-f1)(4 REV: 5 
I COWM':': L IOU 1-fL()' 
: JOBi '!3720 
1 or..stRJPTJON: STRAP/A.BOG ILIA! 

I 
FOR ~ HOO I Z • D .'t(. STOOAGE TAN< 

SCALE : NOif A'fi : I 

1/4"XJ''tl STRAP 

< 3"x3"X3/8"x3''tl 

1 .J!B" ~ lA. ru 
(CE.~IIRED ON AMli) 
FOR 1" SiRA IGtfT ANCfm 
BOLT SlPfl;_ JED BY MS 



" 

1: ! 
I• I 

I _.-- illl.r(J{Al) 3"PQ~~!: ORe!' Tl.llES I ' 

,, 

I! 10 ' ; ( 1YP 
I' 
I' 

1: ,, 
I• 

3" PiPE J-!U.T ~ ~~ 
E BRAC•· 
ii. 1/~""Ss 304 

oF 1/2" ss 304 , 1: :r.. 
1 ~tp ! 

' ' ' ' ' ' 

:II H- I -0 I 1/4"V < m 

INiRTAN<J 
BOTTOM 

2"_j L 

BRACKET CONN~CTION 
FOR DIP PiPE 

l/-00.. T fQES 
9/~" DIA.(TYP) 

A&S Wt_LD i NG CO • 
D \ V 0~ I,PS , I NC . 
DRAW~ BY: JJB DATe:: 1}-2-90 
tr'ul li" -96-194-f'DW5 REV: 5 -
cWMY: LIQUi-FLO 
J[)3/ '15720 
DEStR :PT ION: BRACKC" DEi AIL FOR 
DIP PIP~ D.W. D.C. fDRIZ. TAM< 

SCAli: : 1\Drf: AWT : 

------- 6" l_j_ 
IL_, ---+.-----:=- -' 

3" 

~ 1/ 1," ---<~ ---r 

BRACKET DETAIL 



r~ ......... .,, 

~ ·~ 
OUTER TAIIK ~ ~ it,- 1/4" 

~ ~ 
_/ 

, ___________ ,.~ 
!Mal TANK 

1/t" 
TYPICAL NOZZLE(ANO ~ANWAY) 
TO TANK CONNECT ION DETAil 

I I . 
, I 
I . 

! 
I 
i 

R~ANJ(f£AD ~I 

~ 

rlmTANK~ 

~ ~ 

INNER H~D TO SHELL 
CONNECTION DETAIL 

I \. 
i ~ 
I f 
: I 
' ' ~ I 
I ' ' I 

' I 

~ 

BULKHEAD TO INNER HtAD 
CONNECTION DETAIL 

1/4" 

CiJTER TMX tf.l.j) ~ 

~ 

lA&S WELDING CO. I 
! D I v OF IPS ' I NC . I 
: DRAWN BY : JJB DAlE : 10-2-90 I 
: DWGI LF -95-194-ffM'o REV: s I 
i coWAII'Y: LIQlJ I-FLO 
i JOOi 13720 
I DESCRIPTION: 't- 611 GALLON 
' OOLilL£ WALl fm I Z • TAf'.l< ON SllroiS 

1 
; SCALE: NONE A'NT: 12400# 1 

OUTER T Alf< Slfl.L 

OUTER HEAD TO SHELL 
CONNECTION DETAIL 



NOTE: 20 CfG IS EQUAL TO A TAP i NG OF 17 1/2" 

! T AI.)( TC!' --------:-_ 

STANDOFr LAYOUT DETAIL 

A&S WELD : NG CO . 
I D I v OF IPS ' I NC . 
I DRAWN BY : JJB DATE : 10--2-90 
, rJIIGI lF -96-W-m REV : 5 
'1 ~Ah'Y: LIQU :-FLO 

JOBl 13720 
I DESI:R iPT ION: 'r 6M GALLON 
I OOUBLE WALL rDR IZ. TAl« ON SAOCill 

SCALI: NO~ AliT: 12400 

' 1/4"VH2 \ TYP 

\_ .AIIXIffS,(HI'\2" ~- ., \\ '\..__ c 3" AT 4.ij/FT~ TAM< 3" IN T2 SKIP mD TO I 



APPENDIX G 

CWST WARRANTY/WELD INSPECTION AND CERTIFICATION 



ftNTERNATIONAl [pRODUCTION ~PECIAUSTS 
35008 WASHINGTON AVENUE • P.O. BOX 117 • HONEY CREEK, WISCONSIN 53138 

PHONE: (414) 534-3130 FAX: (414) 534-4748 

BULK MATERIAL HANDLING EQUIPMENT STORAGE VESSELS STI-P3 MEMBER 

November 15, 1990 

International Production Specialists, Inc. warrants to AT & T 
Bell Labs. that the 6,000 gallon storage tanks conforms to spe
cifications and is free from defects in material and/or workmanship for one (1) year from the date of delivery.* During the 
warranty period I.P.S. will correct any defect in the tank or 
tank lining due to failure in material or workmanship at no 
charge for labor and materials. AT & T must notify I.P.S. in 
writing of any system failures prior to the expiration of the 
warranty period. 

This warranty covers normal usage and does not warrant or cover: 

1. Damage during shipment. 

2. Damage caused by a natural disaster. 

3. Damage caused by unauthorized alterations 
or modifications. 

4. Damage caused by other abuse, misuse or 
misapplication. 

*Delivery and acceptance by AT & T. 

;I 
;f(, 

Amy Van - I.P.S. 



OW..,a4 SUGGESTED FORMAT fOR MAilVrAC TUnER'S RECORD CF WF.I.OEA 011 WELDING OPF.R.>.tcn QUALIFICATION TESTS 
=====~~~fj;;;:':;;~-~~~S~«~O~W;,;·:;!3~0~t6,;\~eeti~n)~ ASME Boll•_• and P<OIJ\110 V'ml C"<J•) -·==::; ~otdor N•m• ineffi/i(r/5,,clS.-· ----~~..,~ No.D'l5-;- 21.0.: f4l J.' sump N~=-~=-==-== .. ,--· U•lngWPSN~~~ .... ~. • .. - -

Proccu 
Proctn Tvpo 

V~tl•ble 

9&ddf"IO (mtttl. V'Y,Idl"'\f!lt.!, f:~.nf. tie, (OW ..C02)) 
Matt dol Spt<, IOW--'103) 
Tl'lkknau 

0•-· 
Fillet 

D!&tnotor 
OroO'fl 

Flllot 
Fllltt Mtt.d IOW-40-4) 
fp~. No. 
o ... 
F-llo. 

Po,ltiM ICW-405) 
Wtld Progt.ou'o"' fOW-i I(!J 
Gat Type (OW--400) 

J0.:1-.Q_ i7)_fJ1K 
_b__ to _p_~_._-___ ~},.,.::___ __ _ 

-
---

_ s.t 
tU 

Fladlogrephle Te<t Results (OW-3M & OW-305) 

-----------

l! ~ ~tfLll£nf.--J 
_E._,.~,_ 

~~--= 7t! 
--.....::=-···--

-:..... __ _ 

,
1_, For alt,.natlve quaiiiiCJ,t(Jn ,of groovft welds hy .. ~lography ...m.;_C/JP.f-A&i._ __ --~.(1')£ --.! fc.z:x;__- ---------· Fillet Weld Te't Results (~o• QW-462.4{a), OW-462.4(bl] FrJJC:ltHt Test !Oesr.ri~~ th1t l~eJtion, nitlvrt and si.t~ cf 1ny crack nt 1e3rin~ "f tl'\fl s~ec:rr1enl ---------------------------- ---------l•ng!h !nd Per Cent of O•fttts ---------- iorM• ----------------% Mo~Q Tttt-Fv•ion --------------·-·---------Appttrana:o--~Hict Size (:tg} _____ ln. X _ __:_ . ....:...-------in. Con"e~'ity ..... ---------- in.'' ConCJI~o~ity _________ in . • 

~~-~~·~~~·;,~~~~·~~-~~Jiti .... B~Jj_~----·--·----······:~;_·.~~;~;~~:~~~~~;·~o-~i.Jp~~~-~-h.{i.;·~ij,·~--~-
We C:'ltr\Hy th.et lt1n shlfr:'!.!:'nlf In th!~ reecrd ere con~~t Jr'ld that the to~t weld!" ·-....ere p•epered, w~l~ed Jnd les~t.rd Itt &ctod.onca wi~h tho:, requl1ement• of S•etlons IX of tko ASME Code. • · 

$.i!&11J:l. L.U:...:nt..G'""""· _ 
_...._ 

Ov(/.,.J#f~::.I;I'!..:""'~~J6/~------' .t&.ll ('tf rttord of IUts are i'.lv1.~r&tivt onty end m&t be rnorliriP.d t('t cC~nforrr. tl_, 1 typt and number t)f tuli required b\' the Cedi\.) NOTE! Any tssantiol vari•bl~sln addition to tho., a~ov$ sh>ll ~·recorded . 

. . -.. , 



CW-484 SUGGESHD FORMAT FOR MANUF/\CTUHER'S RECORO OF WELDER OR WCLDWQ OPERIITOI\ 
QUALIFICATION TESTS 

_ _ {SH_CW-301 Seetion IX, ASME Boller ond Ptettur• '/•~.'"-' C<X1e) __ . 
rt<idu Nomo"JJ9'/t. Tic c.L t eiD c~.<~~~ •. 3'f!i~ 1Q~~:E5J.L s .. m~ No,- ---··-

Vorlebfe 

Proctu Typt 
~l¢klng (mttol, wt!d rnnal. fiiJ.:t,tle. {O'rV"'"'021l 
Motcrhl See<, (OW ~03) 

Thlek•uo 
GtOOWI 

FIJI II 
or.,,w 

GtOO't'l 

FJIIU 
Flllor M111J (CW-4~) 

$N¢.No. 
C1•u 
'·NO. 

PO<Illon laW -'lOS) 

Wold VroQ'"'I'n (OW-t JO) 
On Typo (QW-4001 

Curnnt 

Polotltv 

Uslno ;~·;;s~~~CJ-. -- -~ ==------

-----------
OtJ&Itr!c:at!on l'h~:1 

--~-ftl_F\IV -· WU.O lhUAI ·-p ~- -;:-·-p I •. 

•j,,: - 'h."i ·-----------:::___:__ 

--------#··---

___]J_. "---- __ ___p_._t;."'-. --R <.v<u..t,__ R, 'ol!JU......... 
-------ci..iii.'d's&Od'r.llfi;;;rr,aw:4a2.2l;J:ow::;~1.3(.J.aw:·1~2.3t~;-··---------.-·-

r,o• and F1~.:.!_12· _____ .. ___ .. ___ Ro:ult 

----i ~-----------------------~------~---- -------------------- _I • 1--------------------------------------- ------ ----- ······------· --~---' 
' ---·------------------------------' ----------------- ------------------ -----· -- ··-- --- -------·- ----- ----· 

Radiographic A~~PJIU: 

Radlcgraphlc T .. t Results [11W 30-4 & OW-305) 
/) For altornatioe ~ualific•tiou of ?'ooo~ welds hy,Jndlc3rllphy 

_nCD.fJ!Jll~L. .. .. Sf.kll_!711.U:i~O ..... _ _P.. r::__ t.P~_rr --------
Fillet Weld Test RMults [See l'lW 4GU(ol. OW-i62.4(b)J 

Fracture Te,t !Oe!etl~~ 11'1~ I~CIIicn, naturt ar.d sht f'lf any ~rlJck N tt3tio~ of,~..,_, specirr·t'n) -··- ---·--·---------------------------- ---------------Length 1nd Per Cent ol D•ltc1a ------------
M~ro Tut-Fution -------

inches .. -·-------------.--% 
AppUtJnc:o--Filfo:t Slt8 (fe~J --------in, X--·- .. --~- in. c.·wvexity -------·---·in. (l( Co:"lniJity on 

~~.-:~~~~~~~~-~i~·::~~~·;··n··t·tt;·~z;];·;·~~~ .. :~~·-~-~~~~-,-;~:~/:Joi:~<£d~!~.4!jiLi:~(~:~:~ 
VIe eo~~:rtv,. tha_tthe ';e.;~n thi~-;;.~~ t~!lr I he" 't"sl welds Y..t:re CHe~11red, we't'.1ed !nj testfld !n R·:.t!lrdtnee·wlth t~'" 
req•Jitemeo:s-of Scctleroa IX of the ASME Cod$. 

. Organlution N/JT .SP~y 1U.1£~ 
late s/J i)9o ---- Bv ~.H~IfLLL~t. :J--__ 

{!:)jf'".a of teeord or 'UU! ''~ ilt~·tUiil:ve only 1nd may,_,, rnodiO~d to et'lr.fotm ro I hi' l(tiB and~~ requltt-J by the Code.) 
NCYfE:~ Any '!Uentlat \ttriabtu In adtta;o•\ 10 tt-1-,se above :rh.all be teccrdc:d. .. 

(M12I 



- .• .' l. . •. 

tt\tr aN ... , weiC'tr !1 ~-J!IIifi'd tor thi!l foll"""~ino ranoes. 
----------------

4

----- n&e;-;;rA~t;~tv.;;.~---·-------.. --- · ~-- ----------

'e-eeu 
.- toc•u Tyot 
O~dcf,..a t~•hl. wef~ meul, flul!. elc. (OW-402)) 

'at!<! .. S;>tc. (ClW-4031 

• hlcknou 

0:~· 
Fill II 
ltmeter 

Grccwt 

Fillet 

lllor Mwl IOW-404) 

$p~.No. 

Cl11t1 
F·Na. 

· -:tltlon (OWAo-51 

Weld ProQ<oulon {OW-1101 
., TYr• (Q'/1.(00) 

r --

u,.d !I~ Outllflutfol'l Oua!\flcllfcn lhr>Qt __ Stzlfl__LL) .~EI_UL_ ___ _ 

---------~ !,fi.LO II'\ UA.I I.JlLO lht.1•il '• -p-r-- --------
---- __ to _eJ__ ]~_"[.::_::,~·--:-_Pi-::= 

'1-t " 
---7~----

__ j:ft-rt-----
_1.,':.::_'1 !,~---

_.fJ _____ , 
___ A~'·,__--
--- (::_1-h--?i;;-r=-_ 

=-~8--

---·~ .. --~-~--~-----~·-...----~---·- ---,..-··----- --;-~--~- .. ~----·--·----- ·--- --- ---------.-.-.._ __ . ____________ _ 

I-- ------ ------ ------------- -·--· -------- ------ ___ .. _ ---------------------
------------- -jf----------- ----- -----·---------------... -------~ ____ ., __ ·------·---------·- . -------------------

Radiogr•phl< T.-t Ae<trlts (OW-~1}~ ,_ OW-~OSI 
For olternatl~e Qttalilleulc,., ol groove weld• by ••':!l"graph'f 

•diogr•phic Resul\s: _A_~~(I]tit_t_ ______ . -------- --------. __ . _ ·-----·------------ .. ---- . 
Fillet Weld T••t Re<ults (Su OW-4GZ 4(a). QW-4f.1.4(bl) 

Frt~":!ure Test tOescrib~ the 10ca1iOr'l, nature ~nd s:u ~f e"y C'a-:~ ot t.-:uinl] o( rhl! sp~c:tnenl -------.. ---· _____ ·-------· _______ _ 

---- .... --------------------
10gth en1 Per Cent ol Oeltcll ---------- ln<h•• ---------.. -------·- ~• Macro Test-fusion ______ _ -----·-- -----
pp.e•rante-~Filfet Si~t (leg)------ tn. X _ _: ___ , ___ in. CCII"\·~"':"-ity -----__ in. or r.,)rH!avily ---··--~--· io 

~------····.·····--··;_:,_fJ········-·~· --o .if .... .... p~ .......... ................ : ----~o· ·-s;;;~;;;_~~ . .,_~-----~-;_ ......... . 
"' Condee1ed by\Z'fJJ~ . ~jy_ __ .. ---· _ laborotory--T-.stl•o. _____ .. _'/f:.. . ----'"--·. -----·--
''a eartify tl,at .the '!lftl!l"t\~rM in 1 .s tP.cor.f ue ror~'c\ af'td lf,3! lh!'! I '1St wi~d~ w'.rfl ptP.p.ved, ~.-elded •md test'l11n 'ct:~lrlRnc! wilh th•: 

r•qulrtrnenls of Sections IX of the f,SMF. Code, 

__ 4lt\l-1~9-"'o ____ _ 
')eta}t of teeotd of tests •ro illv-strativo ~'~"'Y &nd m~y btl m.-,di!i~ r1 1o cnnforfT' I'J •he type end "'Jm~cr of tutt r~:~quited t'ly the Cod11 .l 

NOTE: Anr us~ntial Yirilblu in additi01t to tho~a abo'lfe sh~1f be ret:'orde-d, 



O'N4B>\ S'JGC.ESTE rJ FO'lMA T f 'Jf\ MANU I'ACTU r,F.I'\'~ A ECOI'l 0 ()f 'l'tE lD'i.R OR WE LDII·H> or~ Fi/1 TO H 
OUALII'ICATION TESTS 

_ _ _ ·-- ____ !§••-~1:1:301, Section IX, AS~J_!Lil_oilor ~!:'':!.f.'!!!?.~•_'!•••-•!..~~-'1-·======-=· 
. 'l;l~:r t/uno ..:l;;!!Jlt;ol_..bll~.Ji... C;,;k ~;,_~3J..~~-!/Q--=~J j~~ -- -=.·;;~~~o. ·=========---··-.- --u-,TnQwrgt~;;,-~12-~-·--· ----·-·· ---·--

thl ot;'O•Je r4~fder ,, qua!!flt~ fot tht rr-lfa..vino f1ilrol.)tt. - ·---·-·--------- •... ·-·- ···--·-·----- ----------·--Fheon:f }.ctuel Velu•t 

!'toctu 

ProconTypo 

Uud In Owdlrteallcn 
_s_m..A w_ O•.stllfrc:atl~'' n~noa• 

__..funf\~-

eit!kft\f (mtut. We"lrl me'-''· fl\1:'(, lte, (OW Jt¢211 

IAoWW $j)v,, {OW ~03) 

.lill.~~-.m.fia) 
J?J_ -•0-~--

-~~~-J!'J.J.~-!>-
-- ... l ... !o -~-· 

T1okknm 
Cro'.3\ll 
Fllttt 

01~1.1, 

Groovt 

Flllu 

"u., Moul {0\V~O<I) 

Sene, No. 

ctuo 
F-Ho, 

Pooltlon 1CW-1~1 

Wtfd ProOf e rt!nn (':.W-11 ~t 

tho TY~t !l'lW-IOOJ 
Eltcuftel e1tertC'ter!ttfes (Q'N ~O'J) 

Curttot 

Poforlty 

__ ._c'/'-"., ~-----

--- -_$.1__ ·--
--- ft·l 
- ·-_E."'. __ ----
_L~ ~Lt1>' 

___ 1,)~~------·
_J?~!,,U\.,_ ---

Racliograpltlc Tost Result• (OW-'lQ.I ~. OW-~05) 

.. J.l't"- .~,., 

-

Fur after11ative quafilkatfo" of gro~,e wolds by rediegrophy 
Aad;cgroph;c Re<~<lls: __ /ttllf.l!. l~!:.f,._ __ ___t;_<t1lf.......'h.t.'J..~----· _ ···--------- --··-··· ----·------ _ 

FHlet Weld T•st Re!•Jits(Se~ OW-~62 ~(o), U'.V-4E2.4(b)) 
Fn::tura Tut (Oucribe lh'!llo.~a!icn, "!!utt .tf'\d sia or Ill'( (rae": or lUting of th" !peeimen) 

--------------·---------- ---------
---------- lnchtS longth !tid Per C•nt of Oelt".ts 

Macto Tes1-F'usion ~ 
Appuranco-r;not s;zoll~;l in, X--·---- ~·-·-4 in. Ct.'nVe'll:it-y._ 

' 

--------·-.- -·-

in. or Cuw"(t.Yit,· --------· Tr 

~-:~.-~~~·~.~:;;.·~-~~-~;:~~~e ·,~·u·~&.t~--·--~-~~~~;:~-~~-~~:~·,·;;·~-~iocsX;~~~~j-~;~~-J:~,~~·.~-~~---_· 
VVe ~ertify t~ar the S~Jitrntnts i111hi~out ~~• eo11ect an·j t~Jt ths test welth ·ue~e p1epat~d, ~elt'~1 ~nd tuted in St:'!On1!f\Ct wi~h tl1'! 

req•JirtmoniS ol S•ctiona IY. olthe ASME Code. · 

Orga";,.;"'" _){,;,) f _.S ;2~I2!.-J~-:J:~.k.--

)..4.A~~--:!.'!'l{.-::J~ ---
lo'•'•.ll of rtcC'!d of tt,, "''4 :~:uslnlivf ""'V a"d I''·''' b6 modifil': 1'o ccflfe,,,, ,.., th" roe I!·.J rwn1btt r::f leo:-tt. fl"qiJht:d b1 the {'')de.J 
NOTE: Any us.en1lal vsriabl~r 1.t\ n~~itlan to tho~e ~~~{'lvf ;h!ll t.•'l rer.~rded. 



Q'/•HB~ S'JGC.eSTF.D rO'lMI\T fOR MAIJt!I'I\CTUnF.R'~ f1.F.COflD ()r WE\.O~R 01\l'iELD!IiG orEG;\TUR 
OUALir-ICATION TESTS 

---- _ --= =·"'··""-""--"----. !§!,•.?J:I-301, Sec~lon IX, ASM£_1J.o_il_er ~~i.P.,',!''~)L'{~'~,:_!,9;,_").~L-===-; ==,..,,.,. 
"''~-;;;:'". ~~~·(;\ __ .f:o't'~.J::r.._ c~.~~ ,;~~.3J.lt~~q_O_-:.=~:t j:~----· !:<mp tto, ·---,-:==:=·---· .. -=-==: 
· ·----------·- ---;:;;;~;-wr' li~lfn~-~a_:.-- --·-·-------~- -----=--:.-:.--==:::=·= 

th11 tN.,., "''ld~r tc qoa!U!td fot the f(':lllo.,~ino t~n!)tt. 
--------------~-·· ·-- ·---;r-~-:-r.~ t7r"U;i·v;~- .. ·--- ···---·- ·------ ------------------------

va,l•bte UtAd In Ov•lift,.,..~llcMI 

Proctu 

ProeouTy~o 

6tdd~t [mtur, w,t,.c mr'..SI, flu:-<. ate, tOW A02ll 

"'•W41 )j>t-:. (CW--103) 

Tloldnus 
Orr.~~• 

Fllltt 
Olomttor 

Gtoovt 
Flllu 

~lllu Mltal !OW--40<1) 

Spte, No, 

C/tJf 

F-Ho. 
Po.tlfon !C'fi.,OSJ 
Wt!d Pro:l~lefl!nn ('::W-11':'} 

0" Typt (flW-100} 

_s_m_~--

-~~-.i.lltJ:e_, 
.. £.L _to _'e........ ... 

__ _,'{OJ.,~----

-

o·.~emk.-tf~,, n~"'• 
__ _,_":un, EHQ __ 

-

Eltt.ulcd d-lora('tedttlcl (Q'N~O'J) J 
Cutrtnt __ 1,)_,~--------- _I)_ ,_c .a.cc. __ 

. Poltrhv____________ __i~_'ll\.....____ __ __ ,e_s;!llli..L_ 
--G'J id"<d' s,~;Jf; ;i fi~ ;ui ,; ·ow -.1 sf 21~!. t:iw • 4 li2 .3 (, l:aW:1i23 ib;------·-· ·--. ----------·· 

~-~- ::D··~;~~~~===~- ~,~=~-~ :-::.~:~~~==:-~1 
·- --... ~ __ ..,.. .. --- -----·-------- • - ..• -. -- - I 

_________ ,. __ .r.~.. ------·-·-- --·- ------ _j 

Fladiographlc Tost Results t0W·3ll4 t. OW-lOS) 
For alternative qualifio.tlon of groo>o welds by radlogrophy 

--~fPtiJ~!:&.--...BS.I'l~r .. 'J.'$.... _______ ··-------··---------·-·-·-·· 
fillet Weld hsl Res•Jits (See QW-4G2 ~I•), QW-4E2.4(bll 

fn:tun Tut {Oucrlbe tl'lt lo~aricn, ,!turt .t"d siu ~f Jr1y crae~ or tearing of th4 lpe<:imen) .. -- ____ . ---·---- ____ ··--·-- ____ _ 

-------------
length >nd P~r Cant of Oefttts ---- lneti<S 
Mocro fut-fus;on _____ _ 

App~orane~rillol Siu tte;) ir'l, X-----------·· in. Cor."We'lt:ity._ ·------in. or C:unr('.vit; -------. '" 

~~·~:~~~-~.~:;;·~-~~-~~;._~,~- u·~:d.A~----~-~-~~~;;;~~-~~~~;·;~·~:Ji.o.csff~~ik·~~~~ii~~-~-::~··_·_ 
We -::st1i~flhat th& !~sttrnent:~ in thl-?t'orrJ art eorrect an1 :"'tJt 1htt test 'v-lfllr.h . ...,,,., ~tepAr~d, we!C!d and tuted lr~ St~O,Idl!f'CI wi~h tl1~ 
rcq•Jittmeriti of $t!C:tions IX of the ASME Code. .. · · 

0~1$ --- 4.//d:.r j,.Q__···------ .. ------
o,Q •• ;,..;Q~ ..)(,;J.T • .S;?.<U.J.al-.l.l..L:l __ .:ra-"--

et __..').!.l.A"~~---~/!.--:1/L.· ----
(0

1
•'•.11 of tte.cH~ of tnl"' "'D :•;uHrative l)nly ,and ~~,., bft mod:fiP. 1'o cr.~nfet:'11 to the toe ar . .J nl't'nbtt ~f te<;ts. re~~,iHtd by t!ld C"'dt.t 

NOTE: Any usenlla}.., !lrl.lbl"!f !1\ udrfitfon to thtHe &~~..,.• :;h&lf IJn tec-:1rded. 



NOTE: 1 ..... .:R TANK CONSTRUCTION: 1/4" CA~BON STEEL(ASTM A36) 
2 Olfi:R TANK SHELL CONSTRL/v'IION: 1/4" CARBON STt:EL PL.(ASTM AJ6) 
J SAOOLES A~ SKIP EJID TO TANK . 
4 I~ER/OR SliPfACE ~p. Of 1Nr£R TANK: NEAR WHITt D;J.S'i SSPC-SP'iO 

ALL WELDS SHALL BE SI.ICOTH. Cfl4.Nr£LS A t-V PiPING SHAt.... 
HAVE A RADIUS WITH f.O BLRRS. 

5 EXTtRIOR SIH'ACE rt[P. OF OUTER TANK: NEAR WHiTt B..AST SSPC-SPiO 
6 INTtR lOR COATING: LEN<DTE 40 SYSTEM AT 35--40 I.IILS Or-1 

INS IDE Of P /PES AND M-!.1\WAYS Sfl4.LL BE L I~ ALSO 
(DOl£ BY INDUSIR IAL aJAT INGS) 

7 EXTtR lOR COAT lNG: TNEMEC 61 SERIES 6 M :LS DrY 
8 STRAPS: (2)1/4"x3''1M0'-6" LG. INQLDE:S 

1/8"x6'W RUIEER GASKET NATER 1Lx15' ~G. 
9 ANCHOO BOLTS:(4)1" BENT A.B. SEE DETAIL(SLPP .. Iffi BY MS) 

~ 12." 
, •v --- --1 12" ~ ~ ..,)..,.12" ~ ..L I""' s ._, .. ---

'14 ~~== ~ooo~~;~ oo·.ooo:... _____ 
1 _ 1~11 -,;,I; _____ -----·-------·------~;,,::±-.. !: r 1J'r dr--_ 21" - . .,.., ·~a : I: :w .. : : m' <:.:. : __ ,_:s~_,, __________ £1.: __ "1 

' '1';!3' j '' ,; '' . I ~ I j ' I '• I I I I ., I 

A&S WEL] : NG CO . 
D IV OF ; ?S, INC. 

DiV\WN BY: JJB DATE: 1>-2-90 
[JI{Gi Lf -95-194-IU' 1 REV : 5 
CCWAtl'i': LIQU I -fLO 
JOO# 13720 
!Bt~ /PilON: 1- 6M GA.I.lDN 

OOL6LE WALL H)R iZ. TAN< ON sm1ES 
SCAU: : ll)lf A'KT : '12400f 

.. : ~~: : :· : : 1 STR.~PS(2 w~' ---; '-- IIIN.(r<R cn_c) I 5f' ' .. ;'' I (SEEDETAIL) IL- ~ . te• ~ lo I'''•'' 1811' ,' I I I. 1 1 't 
I ~ II : 3" (iYP)--! 

' l ' · -- ----- - 9" I · 1 ' I I I I I I I r1 • -f:t.;r.:=::::::~f:==____,-+l 0 0 0 0 0 0 0 
' ' 0 m --••-----•--•• s 0 

l~rl=1~'-!-- ;1--";-~~I~i ___ L_ ···:·:··· - _ffi_]f M~frl mE) 
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QUALITY CONTROL INSPECTION FORM 
(A & S WELDING) 

DESCRIPTION UL ~-~~..i_ __ 

CUSTOMER & JOB f 

Lq .. ;- flu uJ 011 OW. De_ 
P3 f _____ _ 
DOT f-,------RECERTi ______ _ 
REVf _____ __ 

1. WELD QUALITY SEAMS 

A. WELDED BY: 

B. WELD APPEARANCE: 

APPROVED REJECTED ___ INSPECTED B~ 
DESCRIPTION OF REPAIRS MADE: ('~ 

APPROVED ___ REJECTED __ INSPECTED BY __ DATE 

2. LAY-OUT 

A. BY: ~~~..\c 
B. INSPECTOR: _______ _ 

C. DATE: ______ _ 

NOTE: _____________ __ 

4. MISC. PARTS 

A. DESCRIPTION: 

B. INSPECTOR' ~ 

3. FITTINGS LEVELED 

A. BY: .'J y Jq.c l&p"<'- ~ "' 
B. INSPECTOR: ___ _ 

C. DATE: ______ __ 

NOTE: _______ _ 

A. DESCRIPTION: ~pe ]I/ 

6. INSPECTOR' ~ 



MISC. PARTS . · .. 

A. DESCRIPTION: ______________ _ A. DESCRIPTION: ______ __ 

B. INSPECTOR: ________________ __ B. INSPECTOR: ________ __ 

5. MISC. PARTS FITTED 6. MISC PARTS WELDED 

A. EMPLOYEE: ~(kJ~ A. EMPLOYEE: 

B. INSPECTOR: B. INSPECTOR: 

c. DATE: c. DATE: 

7. GRINDING 

A. ALL WELD SPLATTER & SLAG B. ALL GOUGES 

A. REMOVED: ____ _c~~-- A. FILLED: ______ __ 

8. INSPECTOR:~~r----- B. GROUND: ______ __ 

C. DATE: ______________ _ C. INSPECTOR: ___ _ 

D. DATE: __________ _ 

8. SANDBLASTING 

A. A. 

B. B. INSPECTOR: 

c. DATE: 

A. 

INSPECTOR: B. INSPECTOR: 

c. DATE: c. DATE: 



9. COATING 

TYPE: TYPE: TYPE: 

WHERE: WHERE: ~ERE: 
INSPECTOR: 

I\ 
INS R: INSPECTOR: 

MILS: MILS: 
~ 

DATE: DATE: 

------I TYPE:------

WHERE: ---'\,---I WHERE: _____ _ WHERE: _____ _ 

INSPECTOR: ____ 1INSPECTOR: ___ _ INSPECTOR: ___ _ 

MILS: ______ 
1

MILS: _______ 
1

MILS: _____ _ 

DATE: ______ 
1

DATE: _______ 
1

DATE: _______ _ 

10. SHIPPING INSPECTION 

A. TANK INSPECTED FOR DAMAGE: 

ANY DAMAGE TO TANK: YES __ NO/ 

REPAIRS MADE: ___________________ _ 

INSPECTOR: ______ ~~====--~f~G~~~~~·r;)~---
_;.;;" 

DATE: _________________ _ 

B. TANK LOADED PROPERLY 

INSPECTOR: ____ ~f~.~~~~·~~~~L--------------
DATE: 

C. TOUCH-UP ON COATING: 



D. ALL MISC. PARTS: 

LOADED: YES ____ _ NO __ _ LOADED BY: ___ _ 

FREE FROM DEFECTS: ____________________ __ 
INSPECTOR: ___________________________ __ 

DATE: ______________________________________ ___ 

11. ANY CHANGES, VARIATIONS, OR ADDITIONAL ENGINEERING c NOT SHOWN ON DRAWING. DESCRIBE OR SKETCH AND INCLUDE "AUTHORIZATION BY" AND DATE. USE EXTRA PAfER IF NECESSARY & STAPLE TO PACKET. 
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TRACETEK SYSTEM DRAWINGS 
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The TraceTek System drawings are currently not available for this 
certification report. However, AT&T will make every effort to 
supply this information as soon as it becomes available. It is the 
opinion of the certifying licensed Illinois Professional Engineer 
that the TraceTek System drawings are not critical to the operation 
of the renovated CWSTS based on the system tests presented in 
Section 4.2. 
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Raychem 

December 20, 1990 

Mr. Bill Edwarde: 
M~und·Rich~rdu & Associates 
9851 South 76th Avenue 
Bridgeview, Illinois 60455 

Dear Bill: 

Raychem Cttrpotstjun 
2015 Sprillg r:o.;d 
SUI(e 700 
Oak Brook. lllinoi.t; 6052'1 

n~:t~t:dlone 7081572 6300 
TWX 910 2J.J 2419 

Regarding our t•lophnno cunvornation earlier in the week, 
Raychem agrees to extend our TraoeTek product Marranty at 
the AT&T Bell Labs installatiorl in Naperville, IL. We 
agree to the change~ listed below in lieu of our standard 
terms and conditions of sale (see attQchment). 

Paragraph lO(a) shall be changed to read "for a period of 
twelve (12) montha from the data of in~tallation.'' 

This change in terms is made with the understanding that a 
completed TraceTek Commissioning Record will be pt•ovided 

by Haund~Riehards to Raychem. 

;:t)rel"'V',~~ 
~. Gr·ulke 

central Regional Salee Manager 
TraceTek Products Group 
RAYCHEM CORPORATION 

Mfls L24 
.. '-. 

Attachments 

------------------- --------------------------------



Page 4 
TEAMS AND CONDITIONS 01= SALE: 

S. CONTINGENCIES: Seller shall not be liabls for delay in 

performance or nonperformance of any of its obligations hereunder, in whole or in 

part, if such performance is rendered impracticabfe by the occurrence of any 

contingency or condition beyond the control of either Seifer or Seller's supplhm;, 

including without limitation war, sabotage, lilmbargo, riot or other civil commotion, 

failure or delay in transportation, act of any government or any court or 

admini$\rative agenoy thereof (whether or not such action proves to be Invalid), 

labor dispute {whether or not involving Saller's employees), accident, fire, 

explosion, flood or other casualty, shortage of labor, fuel, energy, raw materials or 

machinery or technical failure. If any such contingency or condition occurs, Sellgr 

may allocate production and deliveries In any reasonable manner and may Include 

in such allocation ttny regular customers, whether or not then under contract, Md 

Seller's own requirements. If, as a result of any such contingency. Seller's 

performance is delayed by more than six (6) months, the prices eet forth herein 

shall be subject to approprlat~t adjustment by Seller. 

9. SUBSTITUTIONS AND MODifiCATIONS: Seller may substitul$ or 

modify goods or services provided the substituted or modified goods or services 

comply with applicable speclflcations. Seller may overship or undershlp up to ten 

percent (10%) on any order. Invoices shall be based on the quantity actually 

· -· shipped, 

10. WARRANTY; SUI! ABILITY: 

(a) Siitlter warrants goods delivered hereunder against faulty 

workmanship and use of defeotlve materials for a period of six (6) months from the 

date of shipment. Faulty workmanship and/or us1:1 of defective materials shall be 

hereinafter referred to as a "deficiency,• The foregoing warranty shall not be 

enlarged, or affe(ll.ed by, and (except as expressly provided below in this Section 

1 0) no obligation or liability shall arlse or grow out of, Seller's rendering of systems 

design, drawings, technical advice, servloes or Instructions in connection with the 

goods furnished hereunder. Such warranty Is the only warranty made by Seller 

and It can be amended only by a written instru"'ent signed by a duly authorized 

officer of Seller. If the goods furnished by Seller hereunder are determined to 

contain a deficiency, Buyer's exclusive remedy shall be to have Seller repair such 

goods or supply replacement goods or credit Buyer's account for such goods and 

accept their return, whichever Seller may elect In its sole discretion. 

Notwithstanding the foregoing sentence, in no circumstances shall Seller have any 

liability or obligation with respect to expenses, liabilities or losses associated with 

the installation or removal of any goods or the Installation of replacement goods or 

for any inspeotion, testing or redesign occasioned by any deficiency or by the 

repair or repla~ment of goods. Seller's obligations are subject to the further 

condition that Seller shall have no liability whatsoever for any deficiency unless (i) 

Seller is notified in writing promptly (and In no event later than 30 oay&) after 


